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HE. great amount of interest in the surface 

treatment of aluminum and magnesium shown 
by those who attended the recent Electrochemical 
Society meeting at Nashville clearly indicates 
the important part these metals are playing and 
will continue to play in our present War Produc- 
tion program. It is only logical that both alumi- 
num and magnesium, due to their many appli- 
cations in aircraft production, should receive this 
attention and we can with a fair degree of cer- 
tainty predict that more and more significant 
developments will be forthcoming from this field 
of endeavor. In addition to the abstracts from 
the papers on aluminum and magnesium, we 
also present in this issue available abstracts of 
other papers given at this meeting. These ab- 
stracts which begin on page 62 will be of un- 
usual interest to all those engaged in the pro- 
duction of metal finishes. 





° 


EXT month will mark another milestone in the 

progress of the American Electroplaters’ So- 
ciety, for it will be during the month of June 
that this society will conduct its annual meeting 
in the city of Grand Rapids. The date of meet- 
ing is June 8th through 10th. The educational 
sessions of this convention will be all the more 
important this year due to the conditions under 
which the men engaged in this field of finishing 
have been operating. Problems confronting the 
plating field will highlight the meeting and 
should prove to be a gathering which no pro- 
gressive plater in the field can afford to miss. 
Products Finishing will salute the Convention 
with one of the most comprehensive issues ever 
published. Don’t fail to see and read the June 
issue. 











Puget Sound Navy Yard 
Installs Latest Type 
Galvanizing Equipment} 


Another recent installation of galvanizing equipment is that} 


of the Pacific Car @ Foundry, a large plant that also figures 
in the vital war production program of Puget Sound area. 
The two installations are described herewith. 


By MANDUS E. BRIDSTON 


HE Puget Sound Navy Yard, 3. Dual temperature control for 


Bremerton, Washington, recently 
installed medium and mammoth size 
galvanizing kettles, unique in design 
and equipment, and offering the last 
word in efficiency and convenience. 
Likewise, the Pacific Car & Foundry, 
Seattle, another large war production 
plant in this area, faced with expand- 
ing operations, has also installed new 
and modernized galvanizing equip- 
ment. A study of these two plants, 
each with its own problems and con- 
ditions, presents a noteworthy cross- 
cut of latest developments in a field 
that is assuming ever greater impor- 
tance in industry. 

Here are a number of the salient 
features of the Navy Yard installa- 
tion: 

1. Flexible temperature control 
that promotes uninterrupted service 
at minimum fuel consumption. 

2. Adjustable heat ports to provide 
uniform distribution of heat through- 
out the heating chamber. 
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safety. 

4. Utilization of waste gas by pip- 
ing to adjacent drying chamber. 

5. Unusual tank design and utiliza- 
tion of new type structural material. 

6. Automatic draft control to meet 
varying barometric pressures. 

Efficient galvanizing opera- 
tions make many demands upon en- 
gineering skill both in kettle con- 
struction and equipment used, and 
these twin factors were given exhaus- 
tive study by Navy engineers and by 
the engineering staff of the Hurley 
Engineering Company, Seattle, which 
made the installation. The result is 
a modernized galvanizing unit at the 
Navy Yard which may well be a 
model of industrial efficiency. 

Two types of galvanizing furnaces 
were installed, a smaller for miscel- 
laneous parts, and a larger on P 
especially for steel plates. The | 
smaller unit consists of a pot 42 in. x | 
42 in. x 14 ft. and a 6 ft. x 15 f¢. 
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drying table, directly adjacent. Of 
course much of the construction de- 
tail is common practice, and hence 
will be passed over briefly. The tank 
pit is completely lined with 3-ply 
membrane waterproofing, followed by 
8 in. concrete walls and floor, rein- 
forced with 4% in. bars—12 in. centers 
both ways. 

The furnace walls are completely 
enclosed in 7 in. steel plate, and di- 
rectly interior of this plate is 3 in. of 
A. P. Green G 25 insulating brick. A 
structural innovation is the use of a 
new type insulating firebrick in the 
inner walls—A. P. Green’s. super 
grade G 28, which is said to absorb 
less than one-third the heat of ordi- 
nary fire brick, and hence contributes 
materially to quick firing and heat 
control. 

Footing support for the kettle, 
usually of steel structure due to 
weight stress, in this installation is 
































constructed of a new type of fire 
brick, KX99, also made by the A. P. 
Green Fire Brick Company of Mex- 
ico, Missouri. This brick is designed 
to carry a tremendous load under 
high temperature conditions, while at 
the same time offers maximum re- 
fractory properties. This footing runs 
the full length of the furnace, with 
combustion chambers at either side, 
each fired with a Ray Diesel Oil 
Burner, Type XP 110, standard com- 
mercial type, and each operated by a 
3-phase motor with fractional H.P. 


The pot proper is not unusual ex- 
cept that in shape it has departed 
from the traditional rectangular. The 
sides of the smaller pot are vertical 
with a semi-circle bottoém to elimi- 
nate corners, and to better withstand 
heat-expansion stress. The kettle 
rests on two cast iron cradles sup- 
ported by the brick footing. 


An interesting feature of this fur- 


Fig. 1—View of the galvanizing kettle at the Pacific Car & Foundry showing the narrow table on 


the work side and a wider table on the opposite side to provide drying and cooling space. 
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nace design is the method of uniform 
heat distribution, a vital problem in 
connection with single - end fired 


equipment. With firing confined to 
one end of the furnace, it becomes 
necessary to alleviate the more in- 
tense heat at that end; while intensi- 
fying the heat toward the opposite 
end. This is achieved by placing a 
series of adjustable firebrick slabs 
directly over the combustion chamber 
below, with ports between slabs pro- 
gressively increasing in special width 
from 1 in. near the firing end to 4 in. 
at opposite end. These slabs are 3 in. 
x 12 in. x 26 in.—Green’s Empire 
brand fire brick. With these movable 
slabs between the combustion and 
heating chambers, making possible 
the variable size heat port openings, 
it was found that heat variation in 
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Fig. 2— A close-up 
view of the galvaniz. 
ing kettle showing 
workpieces bein 

drawn from the es 
ten galvanizing bath, 


the heating 
chamber varied 
only from 1 to 3 
degrees Fahren- 
heit. Slabs are 
reached for port 
space adjustment 
through openings 
at the firing end 
of the furnace. 

The utilization 
of waste gases 
for drying pur- 
poses is accom- 
plished by a lead 
tunnel from _ the 
furnace heat 
chamber to the 
adjacent drying 
table, a distance 
of 8 ft. 10% 
inches. The tun- 
nel opening is controlled by two 
baffle plates. This tunnel is of the 
same general construction as the fur- 
nace box, while the top consists of 
fire brick lining with removable con- 
crete covers. ,The heat chamber of 
the drying table has two diverting 
walls, for even heat. distribution 
throughout the entire 15 ft. length 
and 6 ft. width. It is covered with 
% in. steel plate as a table top. So 
much for construction details of the 
smaller pot. 

Temperature control equipment is 
of the newest type, dual in purpose, 
both for operating conditions at gal- 
vanizing temperatures, and safety 
control during off-duty hours. Tag- 
liabue equipment is used, both for 


primary temperature control and sec- | 
ondary safety control, each system — 
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YOUR PLANT — like every 
other well-managed company—is 
constantly waging war against 
inefficiency. 

If you have the problem of 
cleaning metal products of various 
sizes and shapes, you'll find this 
small, compact and inexpensive 
A-F Product Washing Machine 
that can be placed directly into a 
conveyorized production line the 
answer to your problem. 

Or perhaps a special A-F Metal 
Parts Washer will have to be especially designed and built to wash, 
rinse, dry, soap, oil slush or rust proof your metal products. In either 
case, wire us to send an experienced A-F Engineer to discuss the 
situation, or write for new descriptive literature—today ! : 





THE ALVEY-FERGUSON COMPANY © 615 DISNEY STREET, CINCINNATI, OHIO 
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Fig. 3—Drawing showing the construction of a 16-ft. kettle. 
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Reproduced through the courtesy of the British and American 
Ambulance Corps Inc.—see page 61. 










MATAWAN, NEW JERSEY 
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SALES OFFICES: Anderson - Bridgeport - Chicage - Clevelend - Dayton - Detroit - Elkhart - Matawan 
Milwovkee - New Haven - New York - Philedelphia - Pittsburgh - Springfield (Moss.) - Syrocuse 


Monufacturers_ of o complete line of electroplating and polishing equipment and supplies 
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operating independently, and also on 
separate electric circuits as an added 
precaution. Thermo-couples in the 
pot is designed to register and con- 
trol the temperature of molten metal 
for galvanizing, and additional Ther- 
mo-couples are included to control 
the lower holding temperature for 
off-duty periods. Thermo - couples 
have also been placed in the heating 
chambers for primary control, and 
each Diesel oil burner is equipped 
with a Protectostat. As a further 
effort toward fuel economy, Vermi- 
culite is scattered over the molten 
bath surface to conserve heat during 
night, week-end or other standby pe- 
riods. This “Unifill” made by Glad- 
din-McBean, when spread on the sur- 
face one inch thick, confines the heat 
to a point where bare hands may be 
safely held to the surface of the bath. 
This covering also prevents oxidation 
and heat loss during idle hours, and 
in the morning may be swept off to 
be replaced again at night. K. factor 
at 1000 degrees F. is 1.05. 


The larger pot is noteworthy chief- 
ly by its adroit method of heat dis- 
tribution throughout its vast area of 
31 ft. long, 6 ft., 9 in. wide, and 9 ft., 
11 in. deep. In fact, this larger fur- 
nace is virtually two smaller units 
placed end to end, with four oil burn- 
ers instead of two. This furnace is 
double-end fired, with two burners at 
either end, the combustion chamber 
floor sloping from the pit base at 
each end to a high point at the cen- 
ter, where waste gases escape through 
a tunnel to be subsequently utilized 
for drying purposes. A fire brick 
footing is used, similar to the small 
kettle, though 8 cast iron cradles 
support the greater weight of the 
larger pot. 

The great depth of this kettle, 72 
in., as compared to its relatively nar- 
row width of 20 in., is, of course, de- 
signed to accommodate steel plate 
with a minimum of space waste. 
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Sidewalls of this pot incline slightly 
to bottom center, which is semi-cir.- 
cular in shape to avoid corners. In- 
clined sides help to resist heat-expan- 
sion pressure. Adjustable fire brick 
slabs between combustion and heat- 
ing chambers are also a part of this 
furnace design to give more efficient 
heat distribution. 


Due to the great depth of this fur- 
nace, 7 ft. 11 in. of its sidewalls are 
below floor level. This double-end 
fired furnace with its four burners is 
operated with one central primary 
temperature control system. Like- 
wise, the secondary safety control for 
holding temperatures is centrally reg- 
ulated. The Tagliabue temperature 
control and recording instruments 
are mounted in a dust-proof sheet 
metal booth at the side of the shop. 
This booth is equipped with a glass 
door for convenient observation, and 
a desk top and drawers for recording 
charts. 


Another innovation introduced by 
George Sempel, Hurley engineer in 
charge of the installation, is the 
automatic draft regulator to meet 
varying barometric pressures, which | 
directly influence firing efficiency. | 
For this purpose, a Cole Draft gover- | 
nor of standard type was installed © 
in each of the 30 ft. smoke stacks. | 
Though this type of draft control has © 
never before been used for this pur- | 
pose, reports indicate that it is prov- © 
ing surprisingly efficient in operation. | 
By maintaining uniform firing condi- | 
tions, the draft governor provides | 
uniform heat without the necessity to | 
resort to other temperature control | 
equipment to provide necessary ad- 
justment. In other words, when tem- f 
perature adjustment has once been 
made, the constant density of draft 
maintains this temperature with a 
minimum of variation, by instrument 
control. With the new structural de- 
sign, new type structural material, | 
low underheat and dual control | 
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: Effective PROTECTIVE COATINGS 


ti for ANODIZING RACKS 








a @ “‘Miccro Products” will protect your anodizing racks . . . will 
-end help to increase tank capacity . . . and provide the means to 
nal: conserve your aluminum racks. 

r When racks are formed of flat aluminum stock, Miccroflex 
reg- is recommended because of its exceptional adhesion. If racks 
ture are of the spline type, or other than flat stock, Miccroflex will 
‘on again prove very effective; or a combination of Miccro 
hop. Supreme Stop-Off Lacquer GB-201 and Miccrolite will achieve 
lass equally good results. 

ting In addition to affording full protection 








Migcre 
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STOP-OFF 

LACQUERS 


MICCROLITE 


MICCROFLEX 
Developed and Manu- 
factured by Experienced 
Platers 














when applied on anodizing racks, ‘“Miccro 
Products” will help to speed production and 
reduce costs. 


Preparation of the racks for coatings re- 
quires nothing more than a thorough clean- 
ing. Application is simple and fast. Racks 
coated one day can be used the following 
morning. And in actual dollars and cents, 
no coatings are more economical to use than 
‘‘Miccro Products.” 


Of vital importance, the use of these 
materials on either anodizing racks or plating 
racks means a saving of “top priority’ metals. 
They are products which, in every way, will 
meet your War Production requirements. 
Write for full details. 


MICHIGAN CHROME & CHEMICAL CO. 


6342 EAST JEFFERSON 
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Fig. 4 — Drawing 

showing the construc. 

tion of a 22-ft. galvan- 
izing kettle. 


equipment, the 
galvanizing pots 
under actual op- 
eration are giv- 
ing highly satis- 
factory. service, 
according to Navy 
Yard reports. 

With respect to 
the new galvan- 
izing equipment 
recently installed 
by the Pacific 
Car & Foundry 
Company, _ Seat- 
tle, at its Renton 
plant, the prob- 
lems and objec- 
tives involved re- 
quired different 
handling. This 
company, one of 
the largest of its 
kind in the Paci- 
fic Northwest, has 
used coke - fired 
galvanizing 
equipment for 
several years, but 
the heavy de- 
mands of war 
production made 
it imperative to 
modernize and 
expand facilities, 
reports H. N. 
Curd, general 
manager. 

The new equip- 
ment was design- 
ed and construct- 
ed under the su- 
pervision of E. M. 
Smith, M. E. af- 
filiated with the 
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Neither Wil FAST” Endure 
Without the Right Foundation 


That is why it is so important to use the Prep line of cleaning and metal treat- 

ing materials before painting...In this way you give proper protection to 

your paint and safeguard the finish. Otherwise, by using inadequate cleaners 

or cleaning methods you invite paint failure through poor adhesion, which 

may suddenly result in a costly refinishing problem. Prep Products provide 
the proper foundation for paint, assuring an enduring finish. 
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Rust Removers 


and Rust-Resistive Phosphate Coatings on 
Iron, Steel, Galvanized Iron and Other Metal Surfaces 











Write for Literature 


NEILSON CHEMICAL COMPANY 
ee 6564 Benson St., Detroit, Michigan a a 
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engineering division, and neatly solves 
several problems. Expanding produc- 
tion of war materials demanded a 
maximum economy of space, and in 
addition, a high subterranean water 
level had to be given major considera- 
tion in pit construction. Furthermore, 
the standard type lateral above the 
floor combustion and heat chambers, 
not only is wasteful of space, but re- 
quires an awkwardly wide reach over 
the sidewalls, which slows up opera- 
tions. To meet the demands of these 
factors, the two kettles constructed by 
this company deviate from standard 
design in several particulars. Views of 
these kettles in operation are shown 
in the illustrations designated as 
Figs. 1 and 2. 

The smaller of the two kettles as 
shown in the drawing Fig. 3 is 16 ft. 
long, 3 ft. wide at the top, and 3 ft. 6 
in. deep, with a half round bottom 
and sloping sides. This shape, of 
course, provides greater resistance 
against stress from heat expansion, 
but is more involved in construction 
than the rectangular type. 


However, the larger kettle—21 ft. 
long, 3 ft. wide and 3 ft. 4 in. deep— 
is rectangular, made from 1% in. 
firebox welded steel. This unit is 
shown in drawing Fig. 4. The meth- 
ods used to overcome side bulge by 
heat expansion in a pot as large as 
this is indeed interesting and will be 
clarified as details of construction 
are presented. 


To meet the demand of limited 
space, and to reduce the width of 
wall on the working side, it was de- 
cided to place one set of oil burners 
directly below floor-level on the 
working side, while on the opposite 
side the standard above the floor 
combustion and heat chamber is 
used. The greater width of this lat- 
ter wall, makes it an ideal drying 
table, and this dual utility also con- 
serves space by eliminating separate 
tables. 
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both _ kettles 


Incidentally, 
double-end fired, the larger kettle 
uses four No. 780 Hauck Diesel oil 
burners, while the smaller pot is 
equipped with four No. 780-A burners 


are 


of the same _ type, 
smaller firing nozzles. 

Even though the oil burners on the 
work side are below floor level, the 
relatively shallow pit demands that 
the major portion of the combustion 
as well as the heating chamber be 
above the floor. In other words, the 
two chambers are parallel in the side 
wall, separated by a checker-work 
wall of staggered fire brick for heat 
distribution. 


Heat from the oil burner enters a 
longitudinal flue extending the length 
of the outer wall, from which it 
passes through the fire brick lattice 
work to the heat chamber, and then 
is forced downward into a longitudi- 
nal collecting flue at the length of 
the pot. Leading from the collecting 
flue are four cross-ducts or flues ex- 
tending under the kettle, joining with 
the exhaust flue on the opposite side. 
The design of the latter wall is quite 
similar, except that, with the burner 
above floor level, the combustion and 
heating chambers are wider, making 
the overall wall width 12 in. more 
than the wall on the opposite work 
side. 


This type of kettle construction 
with lateral heat chambers provides 
a sturdy base, for the kettle rests di- 
rectly on a solid layer of insulating 
brick for cross-flue openings. Insu- 
lating bricks rest, of course, on a re- 
inforced concrete base, the pit being 
6 in., bottom and walls. 


A. P. Green Empire Dry-pressed 
fire brick are used for the kettle 
base. Checker-work baffle walls be- 
tween combustion and heating cham- 
bers are constructed of Mexico fire 
brick, while above the floor side walls 
are lined with Green’s G-28 insulat- 
ing brick. To reduce further the ex- 


though with 
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TS FINISHING OPERATIONS 
ON A FAST, PROFITABLE BASIS som veriera cites vy 


The greatly accelerated production schedules in- 
dustry must meet today is putting a tremendous 
strain on production facilities. Outmoded and in- 
adequate equipment cannot cope with this over- 
load without the occurrence of serious delays and 
tie-ups. This is particularly true in FINISHING 
operations. 


In practically every industry where FINISHING 
assumes a major factor in the production of war 
essentials, Mahon built-for-the-job Finishing Equip- 
ment plays an important 
role. Through constant re- 
search and development, 
Mahon engineers 
have kept abreast of 


jahon engineers. Every detail of its con- 
struction—from controls to interior con- 
veyor equipment—was planned and built- 
for-the-job. Six months continuous oper- 
ation has completely proved its efficiency 
and economy. 


industry's demands for more efficient equipment 
and more economical methods. 


Today, the Mahon engineering staff, armed 
with years of experience, stands ready to serve 
you ...no matter what your requirements may 
be . . . a Complete Finishing System or an indi- 
vidual unit thereof. These finishing experts will 
make a survey of your plant and, by actual tests 
on Mahon Finishing Equipment now in operation, 
will show you to what extent your production 
may be speeded up. Consultation places you under 
no obligation. 





THE R. C. MAHON COMPANY °* DETROIT * CHICAGO 
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terior heat refraction on the working 
side, this wall is faced with 3 in. of 
Insulcrete, a composition made by 
the Quigley Company. The tank 
structure is completely enclosed with 
#s in. steel plate. The concrete pit is 
4 ft. wider than the tank structure, 
two feet on either side, and these 
openings are covered by fire clay tile 
and wooden grates. 


As previously suggested, the struc- 
tural problem of the rectangular 
tank of large dimensions is the pre- 
vention of the bulge of kettle side- 
walls. In this installation this was 
met by using % in. steel plates over 
the heating and combustion cham- 
bers, which serve as girders to sup- 
port and stiffen the sides of the 
kettle. To the side walls of the kettle 








are welded % in. studs at 18 in. in- 
tervals. By means of corresponding 
bores in the steel plates, they are 
bolted to the kettle wall, which not 
only is thus supported but the plates 
are prevented from buckling from 
heat expansion. The outside edge of 
these plates is further supported by 
a welded stiffening plate. 

On the narrow working side, the 
combustion flue and heating chamber 
are capped with refractory tile, 
placed 2 in. below the steel plate and 
this space between is filled with in- 
sulating powder, to keep the top cool 
for comfortable working conditions. 


However, on the opposite wall, the 
top of which is used as a drying 
table, a reverse principle is used to 
increase the heat of the plate top. 


Fig. 5—Illustration showing a view of a 42-ft. pickling tank which is equipped with nine 400 watt 
eneral Electric immersion heaters. 
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supplies that needed “shot-in-the-arm” 
to critical steel supplies 


On The Battle Front... This deep black pene- 
trating finish is protecting steel propellor blades 
on fighting planes, its durability and friction re- 
duction qualities lend valuable properties to con- 
trol bearings and precision parts. Embattled forces 
depend on Pentrated surfaces for smooth action 


and rust-resistance on all types of firearms. 


On The Home Front. . . Pentrate is doing its 


part to extend threatened steel supplies. Increased 


production life is Pentrate's contribution to pre- 
cious cutting tools, taps, dies, gauges, and count- 
less other items. More pieces per grind means less 
new tools required. Longer life of dies, gauges, and 
bearings means advanced production schedules. 
There is POSITIVELY NO SIZE CHANGE and the 
result of any previous treatment is in no way af- 
fected by Pentrate. 
This attractive Black finish is replacing strategic metallic finishes 
on millions of non-defense items, too. Low in cost and simple to 


operate, the Pentrate Process can be quickly fitted into any pro- 
duction line. Full information on request. 


ee en a im mek, | 


Springfield, Massachusetts 
CANADIAN DISTRIBUTORS: WM. J. MICHAUD COMPANY, LTD., MONTREAL, QUEBEC, CANADA 
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On this side, the tile slabs above the 
heating chamber are spaced % in. 
apart to permit the heat to reach the 
steel plate directly above, and only 
1% in. of space remains between the 
tile slabs and the steel plates. 

Heat is controlled by means of 
thermo-couples inserted into the 
molten galvanizing metal, one ther- 
mo-couple at each end of kettle, and 
operating temperature is maintained 
constantly by means of a Bristol Py- 
rometer Controller. Twin motors at 
either end are provided with a single 
control. 

At one side of the shop is a 42 ft. 
pickling tank as shown in Fig. 5, 
which formerly was heated by live 
steam immersion, but now nine 400- 
watt General Electric Immersion 
heaters do the job and much better, 
for injecting live steam into the sul- 
phuric acid dilutes and eventually 
thins out the solution. Between the 
galvanizing kettle and the pickling 
vat is the neutralizing tank, and this 
arrangement makes for expeditious 
handling of galvanizing work. Sur- 
rounding these vats the floor is of 
Mexican acid proof brick—a Bartell 
Company product. 

A noteworthy method of oil sup- 
ply has been worked out by Pacific 
Car & Foundry, which not only pro- 
vides a constant and unfailing flow 
of fuel, but likewise meets the exact- 
ing demands of the underwriters, 
which precludes automatic feedings. 

To conserve shop space, the stor- 
age tanks are located in the open, 
from whence the oil flows by gravity 
to points of use. Below the floor 
level of the galvanizing shop is lo- 
cated a 275-gallon tank for imme- 
diate oil feed to furnaces. A quick 
cutoff gate valve, manually operated, 
is provided in the main supply line. 
This is an underwriter requirement. 
However, the problem is to keep a 
constant supply of oil in the shop 
tank without depending on someone 
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to turn it on or off at the right time. 
To achieve this in conformity with 
underwriter requirements, a system 
of warning bells was installed to sig- 
nal when the tank is either full or 
empty. Should warning bells fail to 
attract attention, the system pro- 
vides for automatic shutoff when the 
tank is filled. 


The method used to accomplish 
this is extremely simple, and entirely 
foolproof. A float in the tank actu- © 
ates a telltale rod, which rises as oil 
flows into the tank. At the proper 
level this rod raises the arm of a 
mercury switch attached to an up- 
right sandard. This switch rings a 
warning bell, and the cutoff valve of 
the supply line is manually closed. 
Should this fail to operate, a shorter 
rod also attached to a float trips a 
weight operated lever which closes a 
supplementary gate valve. 

As the tank is emptied, the warn- 
ing system works in reverse. The re- 
ceding telltale rod trips a mercury 
switch at the lower end of the stand- 
ard, warning of the low oil level in 
the tank, and the supply line is then 
opened. 

Though the galvanizing equipment 
at the Puget Sound Navy Yard and 
that of the Pacific Car & Foundry 
are different in design and operation 
to meet special needs and conditions, 
they both embody the newest devel- 
opments in this fast expanding field 
of war production, especially that de- 
voted to building seacraft. Since 
more and more plants are participat- 
ing in this gigantic task the subject 
of galvanizing is particularly timely. 





L & R Industrial Cleaning Machines 
and Cleaning and Rinsing Solutions. 
An eight-page catalog describing and 
illustrating the precision cleaning of 
parts for instruments, meters, gauges, 
watches, clocks, and related precision 
mechanisms is now being issued by L 
& R Manufacturing Company, 54 Clin- 
ton St., Newark, New Jersey. 
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War Time Developments 
In Metal Lacquers 


By CHARLES A. LANKAU 
The Egyptian Lacquer Manufacturing Company, New York, N. Y. 


E are at war and those in the 

plating and allied industries are 
realizing more and more the signifi- 
cance of the words spoken by Dr. 
Samuel S. Stratton of the O. P. M. 
at the annual convention of the 
American Electroplaters’ Society 
held in Boston last June when he 
said, “manufacturers, if they are in 
luxury lines using scarce materials, 
may find it necessary to go out of 
business.” Those were harsh words 
then and they are harsh today but 
are taken with a much clearer under- 
standing and a graver realization. 
Despite the curtailments, the difficul- 
ties, the sacrifices, and the incon- 
veniences, we are out to win the war 
at any cost. American industry and 
the creative forces will find the way. 


The metal products industries have 
undergone drastic changes and more 
are yet to come. The national out- 
put of metals can be anticipated 
within a reasonable margin of error. 
Likewise the requirements of the de- 
fense industries and, secondly, the 
essential industries and, lastly, the 
non-essential and luxury industries 
can also be determined with a rea- 
sonable degree of accuracy. Since 
there is insufficient for all three re- 
quirements it is necessary to allocate 
the needed materials to the essential 
products first and then after these 
needs are filled the remaining supply 
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be allocated to the essential 
non-defense industries in order of 
their importance. Should there be 
any remaining supplies after these 
are filled they may be allocated pro- 
portionately among the non-essential 
industries. 

In most cases there are insufficient 
supplies to satisfy the first two 
classifications so that by _ simple 
arithmetic there is nothing left for 
the latter. It is further necessary 
that the materials be used where 
they wiil be of greatest value in our 
war effort so that even essential 
goods may be made of inferior mate- 
rials in order to conserve the better 
materials for the more important of 
these essential goods. These two re- 
quirements are applicable not only 
to the metal products industries but 
to all American industry included in 
which is the metal finishing mate- 
rials industry. 

The changes that appear imminent 
in this field are many. Some of the 
more important of these will be dis- 
cussed here. Many of these essen- 
tial items require a finish to protect 
them from corrosion, deterioration, 
destruction from the elements, from 
handling, from the normal use to 
which they are subjected or for cam- 
ouflage purposes. And _ certainly, 
those lesser important articles which 
are now to be made of less resistant 


may 
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materials are even of more need of 
protective coating to preserve their 
useful life to the greatest extent in 
a further effort to conserve those 
materials. 

-Therefore, the coating materials 
industry is called upon to supply fin- 
ishes: (1) where they have never 
been used before, (2) to be used for 
similar purposes but on new or sub- 
stitute surfaces, and (3) for old sur- 
faces but for new and indifferent re- 
quirements. The raw materials for 
these finishes are subject to the same 
requirements of allocation as _ re- 
ferred to for metals and other mate- 
rials above. With the new uses and 


requirements and the regulated and 
curtailed or limited availability of 
raw materials the problem becomes 
more complex. 

The lights are burning in the re- 
search laboratories of the engineers 
developing materials to meet the un- 


usual requirements. Finishes are 
being made. Substitutes are being 
made. Substitutes for substitutes 
are required as rapidly as the status 
of a particular ingredient changes. 
Finishes developed in the morning 
may be outmoded or outlawed for a 
particular use the same afternoon 
due to revisions in allocations and 
availabilities at the moment. These 
are not exaggerations in the least 
and tend to show the changes re- 
quired in the methods employed in 
some of the developments of the re- 
search engineers who have always 
depended upon time-consuming tests 
and small scale practical usage prior 
to commercial production of new or 
different finishes. 

This change to rapid development 
encroaches more on the ability, in- 
tegrity and experience of the devel- 
opment engineers and manufacturers 
and leaves the consumer more de- 





TO MOST DUST CONTROL AND FINISHING PROBLEMS 


wre Here! 


Ask Industrial engineers to go over your problem dealing 
with dust control or finishing operations. Have them make 
a study of your production requirements. They will make 
recommendations that will best fit your particular needs, 
and bring you efficiency that 
will mean increased speed 
and economy of operations. 





630 E. FOREST AVENUE e DETROIT, MICH. 


New York Office — 


370 Lexington Avenue 
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pendent upon those qualities than in 
normal times. Obviously, to attempt 
to predict the availability of any ma- 
terial at the time this reaches the 
press would be more than hazardous 
and consequently any suggestions 
given here are to be taken as of this 
writing only and are given with that 
thought in mind. 

With the present trend of the all 
out defense production, the indica- 
tions point toward an ultimate con- 
dition of finishes “only on priority.” 
Nevertheless, there are two more 
cheerful and optimistic views to be 
considered. (1) Many articles which 
heretofore have been considered non- 
essential or unnecesary are finding 
usefulness in governmental or mili- 
tary requirements and are conse- 
quently gradually obtaining priori- 
ties of one degree or another as rec- 
ognition of their value progresses. 
By way of illustration: hardware 
which at first seemed doomed by re- 
striction of civilian building has been 
found necessary for defense housing 
projects, marine equipment of all 
kinds, army barrack lockers, kits, 
and so on. For certain of these uses 
plated ware is most fitting, for others 
solid metal is necessary, and for still 
others painted, lacquered or japanned 
treated base metal is satisfactory. 


Another example is one of pencils, 
typewriters, calculating machines, 
and so on, which seem to be purely 
non-essential to the all out war ef- 
fort, and yet they are found neces- 
sary and highly desirable for plan- 
ning, engineering, drafting, produc- 
tion, records, inventories, and writing 
of all sorts for essential industries, 
governmental agencies, and military 
strategy. These are only two of a 
host of other illustrations whichi 
probably number thousands that im- 
mediately suggest themselves. (2) 
The ever increasing efforts and 
genius of development engineers, re- 
search workers, chemists, physicists, 
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and plain American minds are con- | 
stantly finding new materials and 
new uses for old materials which 
may find their source in raw mate | 
rials which are at least for the pres- 
ent non-essential and readily avail- 
able. These may become useful to | 
the war effort as developments pro- 
gress but in the interim may be used 
for non-priority goods. 

There is no doubt that out of chaos | 
will come order which will bring to 
light new materials, new finishes, 
new solvents, new products, new 
methods and new ideas. Many of 
these will be superior to the old as 
has already been seen in many of the 
present substitutes. It appears al- 
most safe to say there will be finishes 
for every problem and the quality of 
these will be in a large measure de- 
pendent upon the importance of the 
product in the war effort and the de- 
gree of priority rating which it 
merits. 

The more important raw materials 
used in the manufacture of metal 
lacquers comprise nitrocellulose, nat- 
ural resins, synthetic resins, plasti- 
cizers, pigments, inerts, solvents, and 
miscellaneous wetting agents, driers, 
oils, and so on. The more specialized 
finishes may be made from mate- 
rials as ethyl cellulose, cellulose ace- 
tate, cellulose acetobutyrate, cellu- 
lose acetopropionate vinyl copoly- 
mers, various rubber. derivatives, 
waxes, and special type resinous ma- 
terials. An understanding of the 
raw materials used in the manufac- 
ture and the source of the natural 
materials will serve to show the ne- 
cessity for rationing their use in or- 
ganic finishes in order to maintain a 
satisfactory supply for more vital 
uses. Among the primary materials 
needed for vital defense supplies are 
chlorine, toluene, phenol, acetic acid, 
formaldehyde, ethyl alcohol, naphtha- 
lene, rubber, glycerine, nitric acid, 
and so on. 
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SAVE VITAL MAN-HOURS 


AND STRATEGIC METALS! 
th. Chheomiam IS dedtitg 


16 PAGE BOOKLET 


... describing the time-and-material-saving advantages 
of “hard” chromium plating warrants the interest of 
everyone concerned with the production or maintenance 
of metal products and equipment. 


WRITE OR WIRE TODAY FOR BULLETIN 105 


Today, chromium plating is utilized by many of the 
country’s largest war production plants — making it pos- 
sible for them to save vital man-hours and strategic metals 
... by extending the life of a wide variety of parts subject 
to wear and corrosion . . . by reclaiming many parts and 
tools which have been worn or machined off-size and 


would otherwise have to be scrapped. 


By chromium plating forming dies, taps, and gauges, 
for example, they not only increase the life of these tools 
but also are able to recondition them when worn. This 
obviously means a saving in metal and labor that would 
otherwise be required in making new tools and is a 


valuable contribution to the war effort. 


Equally important, this wear-and-corrosion-resistant finish 
is being used to reclaim worn parts for which replace- 
ments would be difficult or impossible to get. And in 
production, parts machined or ground off-size are being 


salvaged by “hard” chromium plating the important sur- 
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faces — conserving the metal and man-hours of skilled 


labor represented in each finished piece. 


Chromium plating is not a “cure-all” but where properly 
used, it is a proven means of saving time, labor and 
materials. It may be the answer to one of your problems. 
To help you investigate, we have prepared this 16 page 
booklet that tells how other plants are utilizing chromium 
plating . . . that points the way to similar opportunities 


in your plant. Your request brings it by return mail. 


UNITED CHROMIUM 


INCORPORATED 


Main Office: 5] East 42nd Street, New York, N. Y. 











When considering that nitrocellu- 
lose requires nitric acid, which in 
turn may be made from ammonia, in 
its manufacture; synthetic resins re- 
quire phenol, glycerine, formalde- 
hyde, phthalic anhydride, urea from 
ammonia, chlorine, sebacic acid, and 
so on; plasticizers require phthalic 
anhydride from naphthalene, various 
alcohols, ammonia derivatives, to- 
luene derivatives, phosphates, and so 
on; it may be seen that by similar 
analogy all of the above materials 
may be linked either directly or indi- 
rectly to some strategic raw mate- 
rials. Other considerations involve 
the geographic source of necessary 
materials. 

The natural resins are in the main 
imported from the East Indies and 
the far east. China wood oil or tung 
oil comes from China, rubber from 
the far east. With the present area 
of conflict in the Pacific, the tying 
up of the Burma Road and the need 
for ships for carrying vital materials 
it is impossible to maintain normal 
importation of these _ materials. 
Therefore, it is exceedingly expedient 
that the present supply now in the 
country be used to greatest advan- 
tage and only where it will aid in the 
war effort. It is the conservation of 
a diminishing supply. 


Metal lacquers have been used on 
plated ware of all kinds to protect 
the lustrous beauty of the polished 
metal from the action of the ele- 
ments in tarnishing, corroding, and 
so on. The articles range from jew- 
elry, trinkets, lighting fixtures, and 
so on, to hardware and musical in- 
struments. The metals range from 
copper, brass, bronze, and so on, to 
silver and god. Metal lacquer enam- 
els find use on all kinds of items from 
plated ware to heavy machinery and 
intricate metal parts; from the finest 
decorative finish to protective auto- 
motive and air conditioning equip- 
ment finishes, from pencils to battle- 
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ships, from streamliner to safety pin. 

The metals range from chromium 
and nickel to iron, steel and other al- 
loys. The application may be spray, 
brush, dip, roller coat, centrifuge and 
special adaptations of the three. The 
drying may be solely by evaporation 
of solvents in an air drying system 
or may be force dried or baked, with 
steam ovens, direct or indirect fired 
ovens, convection or forced circula- 
tion equipment or infra-red equip- 
ment of many types. The require- 
ments may range from temporary 
protection to the lasting and endur- 
ing finishes with maximum resistance 
to many severe conditions. Hence 
the formulation must vary very 
widely to meet all these conditions or 
specifications. 

The raw materials allocated to cer- 
tain types of products upon which 
the finish is to be used will greatly 
influence the formulation and conse- 
quently the degree to which the fin- 
ish will meet the requirements. In 
many cases inferior finishes may be 
supplied even on fair priority ratings 
while in other cases superior finishes 
can be supplied depending upon the 
availability of the particular mate- 
rials required for the specific condi- 
tions involved. As better substitutes 
become available better products 
may be made, even for non-priority 
work. 


Those in the metal finishing indus- 
tries are particularly interested in 
finishes that will (1) conserve plat- 
ing materials, (2) protect plated or 
solid scarce metals, and (3) replace 
plating materials in whole or in part. 
There are several devices which the 
coating industry can contribute to 
the acute situation which may be of 
some assistance to the plating indus- 
try and merit consideration. To con- 
serve plating materials means to use 
them only where they are of great- 
est value and replace them in all 
other places. To protect plated or 
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solid scarce metal requires the appli- 
cation of a finishing material which 
will have the greatest resistance to 
the particular conditions to which 
the finished articles will be sub- 
jected. Thus the useful life of the 
object will be prolonged with the re- 
sult that the metal is being con- 
served. 

The material to be used should be 
the best that can be obtained for the 
purpose with the degree of priority 
rating that is available for the fin- 
ished product. For example, certain 
raw materials are available to the 
coating industry on priorities of A-2 
or better, others on A-10 or better, 
and so on. The priority rating on 
your finished product is the deter- 
mining factor and should by all 
means be extended to the supplier of 
finishing materials who can then ob- 
tain the materials which fit in the 
proper classification. In most cases 
these finishes will be clear in order to 
retain the beauty and luster of the 
polished metal. The replacement of 
plating materials in whole or in part 
involves a number of devices which 
may be discussed in some detail. 

Plating materials have been re- 
placed by plastics of numerous kinds 
and types, by leather and imitation 


leather cemented to base metal, and 
by organic finishes of various types 
applied directly to the base metal. 
Some of the suggested organic fin- 
ishes which may be considered as 
substitutes or additional devices for 
protecting or dressing up the prod- 
uct to have additional sales appeal 
without the use of plating materials 
involve transparent colored lacquers 
which may be applied over polished 
base metal to give various effects 
similating plated ware. The more 
highly polished or brilliant the finish 
of the base metal, the clearer or 
more brilliant will be the final prod- 
uct. Any degree from a dull colored 
finish to a bright clear colored finish 
may thus be produced. 

For articles which require the 
maximum of rust inhibition and 
where opaque colors may be used, a 
light coat of zinc chromate primer 
may be applied. This may be air- 
dried as long as desired and baked 
out when convenient, as it air-dries 
for handling in 20 minutes to a half- 
hour but requires baking for maxi- 
mum adhesion and protection. This 
may be followed with an air drying 
lacquer enamel or baking synthetic 
enamel to give any desired color or 
finish that may be required. Those 
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Emergency 
Plating Tank 


HIS _ illustration 

shows an interest- 
ing example of how 
a need was met de- 
spite material short- 
ages. When the Un- 
ion Steel Products 
Company, Albion, 
Michigan, could not 
buy the needed tank 
nor the necessar 
materials from whic 
to make it, the main- 
tenance department 
welded this one from 
fifty-six pieces of 
scrap metal, some 
Pieces of which 
were as small as 4 

in. square. 





May, 1942 











ae a oe 


aa ae a 








als 
rs 


‘ts 
re 
sh 
or 
d- 
ed 
sh 








articles requiring decorative value 
either instead or in addition to pro- 
tection will find additional changes 
worthy of consideration. 

Since metallic powders of all kinds 
are unavailable for usual metallic 
finishes some manufacturers have 
substituted pearlessence with or 
without color for the metallic fin- 
ishes. In place of the usual texture 
or hammered finish others have sub- 
stituted spatter cr webbing finishes 
over a contrasting color base enamel. 
Many of the finishes are more costly 
than the old finishes but the added 
cost is absorbed in higher selling 
prices which are more or less general 
in all industries. 

The application of the clear fin- 
ishes may be of various types de- 
pending largely upon use to which 
the object is to be put or the appear- 
ance that is desired. For small 
plated articles which are manufac- 
tured in large production and which 
require protection more than appear- 
ance a bulk dipping process may be 
used. The objects may be placed in 
wire baskets and dipped in the 
thinned lacquer, then withdrawn and 
permitted to drain or placed in a cen- 
trifugal machine. The objects are 
then spread out on trays for final 
drying. 

For objects requiring a smoother 
finish over all parts where a thin 
film will suffice, they may be placed 
on suitable racks and dipped more or 
less individually in automatic dip- 
ping devices of various designs. Ob- 
jects requiring the maximum of 
smoothness with fairly heavy films 
only on parts which can be seen may 
be finished by spray application as 
individual parts or may be sprayed 
in bulk on trays: The transparent 
colored lacquers can best be applied 
by spray application to insure uni- 
formity of color throughout. 

The application of zinc chromate 
primers may be made by dip applica- 
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Your Plating Worries 





The Studebaker Corporation rece! 
nounced that Indium-silver finish, | 
under our patents, had been adopte 
exterior hardware and decorative trim of late 
run 1942 Studebaker cars. 


Indium-silver plated finishes are recommend- 
ed to replace such restricted metals as chrom- 
ium, nickel and rhodium. The Indium-silver 
finish supplies a stable surface, capable of 
high polish, and resistant to wear, corrosion, 
tarnish, and abrasion. This surface is actually - 
an alloy and cannot chip or peel. It can bes” 
used for functional surfaces and decorative 
_, finishes. 







Like silver, Indium is available in abundance, 
is domestic-mined and commercially _— 
Our plating processes are 


fully developed, subject to > 
*| 


royalty-free licenses, and 
readily adapted to stan- 
dard plating equipment. 

Write. for specific details, 





INDIUM CORPORATION 


OF AMERICA 


Development Offic 
60 Ea Py @ Street, N.Y. C 


Sales Office and Laboratory 
805 Watton Place, Utica, N. Y 
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tion or spray application. In either 
case it is necessary to apply only a 
thin film which may not completely 
hide the metal just as long as the 
film is continuous without breaks. 
Complete hiding of the metal is sat- 
isfactory but not necessary for maxi- 
mum protection. After ten to twenty 
minutes air drying period the primer 
is ready to receive lacquer or syn- 
thetic enamel top coats by spray ap- 
plication. If the enamel coats are to 
be applied by dip application the 
primer should receive an air dry pe- 
riod of at least an hour and prefer- 
ably be force dried or baked prior to 
dipping in enamel. 

Metal lacquer enamels may be 
used directly on base metal or where 
maximum conditions of adhesion, 
rust-inhibition and durability are re- 
quired used over the correct primer. 
The enamels may be used over the 
entire object as the sole coating or 
they may be used over a portion of 
the object leaving exposed highlights, 
etc., which may be plated. In the 
latter case the plating may be done 
either before or after the ename! has 
been applied. In these cases a stop- 
off lacquer is required and in case the 
plating is done after the enamel is 
applied the enamel must withstand 
the plating operation. 


Spatter finishes may be used to 
obtain a variety of patterns of con- 
trasting colors. The object may be 
coated over all with a solid covering 
color usually by spray application 
and then followed by spattering the 
lighter color in any design with a 
spray gun regulated to give the par- 
ticular pattern. 

The pearlessence finishes are like- 
wise applied over a solid covering 
coat of enamel and then are pro- 
tected by clear top coats as desired. 
Many attractive finishes may thus be 
developed and the casket industry 
has utilized this system to advan- 
tage. A combination of shaded fin- 
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ishes with the pearl coating make 
very attractive systems. 

These suggestions for adding 
beauty and satisfactory protection to 
base metal products with the conser- 
vation of plating materials are the 
basic contributions of the coating in- 
dustry to the metal finishing indus- 
try. The relation of the raw mate- 
rials used in the manufacture of 
coating materials to the needs of 
vital industries and direct war prod- 
ucts as well as a knowledge of the 
source of some materials will show 
the dire need for rationing and allo- 
cation of these ingredients. It will 
also show why the quality of some 
finishes must be sacrificed in order 
to aid the all out war effort. The 
suggestions given herein may change 
momentarily but seem worthy of 
consideration. 





Priorities and Pyrometers. A clear, 
concise explanation of how the national 
defense program affects purchase, use, 
and maintenance of temperature meas- 
uring and control instruments is given 
in Defense Bulletin No. 1 entitled ‘‘Pri- 
orities and Pyrometers’’ issued by 
Wheelco Instruments Co., Harrison and 
Peoria Sts., Chicago, Illinois. 

This six-page bulletin has been issued 
to aid industrial instrument users in 
defense and non-defense industries in 
gaining maximum life and efficiency 
from pyrometric equipment now _ in- 
stalled and being installed. It will be 
supplemented by similar informational 
bulletins, if required. 

Defense Bulletin No. 1 is designed to 
aid all users of pyrometers, regardless 
of make, to maintain equipment so it 
will operate efficiently and give unin- 
terrupted service. It suggests substi- 
tute materials that may be employed 
in place of materials made critical be- 
cause of the war program, and com- 
pares the properties of the original and 
substitute materials. 

Copies may be had by addressing the 
company. 





Our soldiers, sailors, and marines need 
planes, ships, tanks, ammunition, uni- 
forms, and food. You can help to sup- 
ply them by buying Defense Savings 
Bonds and Stamps. 
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.«« GET THIS FIRE-FIGHTING GIANT 


FOR YOUR BIG, TOUGH FIRE HAZARDS 


Many fire hazards are simply too big 
for portable extinguishers. Your 
plant probably has several such 
danger spots . . . a room where you 
store flammable liquids . . . a pro- 
cess room... a big cooking kettle... 
a dip-tank. These call for buwilt-in 
protection. 

A Built-In LUX carbon dioxide 
extinguishing system is engineered 
to definite fire protection principles. 
Size and intensity of fire hazard de- 
termines whether you need 10 
pounds or 10 tons of carbon dioxide 
in LUX cylinders ... whether opera- 





531 West Street 


tion must be automatic, or manually 
controlled . . . whether one set of 
LUX cylinders may guard two sep- 
arate hazard areas. That is modern 
“engineered fire protection!” 

That is why LUX Built-In Sys- 
tems handle big, tough fires with 
such ease. A flash of flame, a roar of 
fire... thera blast of carbon diox- 
ide gas overpowers the blaze. LUX 
gas is one of the fastest known ex- 
tinguishing agents despite the fact 
that it does not harm materials or 
equipment. And a Built-In LUX Sys- 
tem kills fige with brutal efficiency. 


Walter Kidde & Company 


Incorporated 


Bloomfield, N. J. 
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Lead Plating 


By ALLEN G. GRAY’ anp WILLIAM BLUM’ 


i ree appearance and properties of 
lead limits its commercial use in 
electroplating largely to the field of 
corrosion protection. Its physical and 
chemical properties in this respect 
are such that it occupies a rather 
unique place among the metals in 
that, although it is attacked by the 
strongly oxidizing acids such as 
nitric and certain of the organic 
acids, notably acetic, lead coatings 
are fairly resistant to the non-oxidiz- 
ing acids such as cold hydrofluoric 
and dilute sulfuric, and when ex- 
posed in the air a slight oxide film is 
formed on the surface which protects 
the underlying metal from further 
oxidation. 

Lead has not been extensively elec- 
troplated because the low melting 
point of the metal (327 deg. C.) has 
made it possible to use a hot dipping 
process, in which case the lead must 
be alloyed with 10 to 20 per cent tin, 
since molten lead does not adhere 
readily to iron. Recently, however, 
there has been a decided trend to- 
ward the use of electrodeposited lead 
for many purposes in such applica- 
tions‘ as the protection of metals 
from corrosive liquids such as dilute 
sulfuric acid, lining of brine refriger- 
ating tanks; plating of chemical ap- 
paratus; lining metal gas shells; bar- 





1 Permission granted by the Electrochemical 
Society to reproduce this paper which was pre- 
sented at the Eightieth General meeting of this 
society. 

2 Research Chemist, Electroplating Div., E. I. 
duPont de Nemours & Co., Cleveland, Ohio. 

® Chemist, oe ee Bureau of Standards, 
Washington, D BG. 

«Blum and co- -workers, Trans. Electrochem. 
Soc. 36, 243 (1919). 
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rel plating for nuts and bolts; plating 
storage battery parts; and plating 
apparatus used in the viscose indus- 
try. It has been pointed out’ that 
lead plating is superior to lead dip- 
ping as objects can be stamped and 
machined without distortion, the de- 
posit is less porous, and, as has been 
shown by Kurrein,* there is a mini- 
mum amount of stress present in 
electroplated lead coatings, whereas 
in dipped coatings there is a con- 
tractile stress representing 3.5 per 
cent shrinkage. 

Lead has been deposited from a 
great number of different solutions,’ 
among which may be listed acid so- 
lutions of the nitrate, acetate,*® fluo- 
silicate, fluoborate, perchlorate,’ oxa- 
late, dithionate, sulfamate’® and al- 
kaline plumbites and cyanides. Of 
these various baths the fluosilicate 
and the fluoborate largely form the 
basis of present-day lead plating. 

The electrodeposition of lead from 
solutions of the fluorine acids dates 
back to 1886 when Leuchs’’ first elec- 
trolyzed lead fluosilicate and lead 
fluoborate solutions. In 1901 Betts’? 
secured a patent on the use of a fluo- 





* P. P. Belyaer and Y. N. Birman, Khimstroi 
7; 426 (1935). 
* Address of the Secretary of ho Society: 
Columbia University, New York 
6H. Kurrein, Werkstattstech. 26, Yise (1932). 
7 Blum and Hogaboom, * ‘Principles * Electro- 
ree and oo gag are < e 
(1940 C. Mathers, Met Phishing’ 3 


°F. C., 


261 9 (2910). 
°F. C. Mathers, Trans. Electrochem. Soc. 
76, 371 (1939). 
41 C, Leuchs, German Pat. 38, 
2 A. G. Betts, U. S. Pat. 679, woe (1901). 


Mathers, Trans. Electrochem. Soc. 17, 
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silicate solution similar in composi- 
tion to the solution previously de- 
scribed by Leuchs. Later Betts*’* 
patented the electrorefining of lead, 
using lead salts of fluorine acids with 
addition agents such as gelatin, “ca- 
pable of restraining the crystalliza- 


and with increased familiarity with 
present-day lead plating processes as 
well as with the development of new, 
improved processes it is probable that 
in the future there will be many new 
commercial applications for lead plat- 
ing, particularly for the protection of 





TABLE I 





Bath 


Advantages and Disadvantages 


. Difficult to prepare for small-scale plating opera- 


tions as contrasted with lead refining. 


. Bath subject to decomposition giving silica and 


. Cheaper for large-scale operations. 
. Will not plate directly on steel, requiring a pre- 


liminary coating of copper. 


. Gives finer-grained, denser deposits than from 


. Less susceptible to decomposition. 
. More expensive than fluosilicate. 
Gives a satisfactory plate directly on steel. 


1. Fluosilicate 1 
2 
lead fluoride. 
3 
4 
2. Fluoborate i 
fluosilicate. 
2 
3 
4, 
5 


. Bath materials are very corrosive and require 


special precautions in preparation and use. 





tion of the deposit.” Fluosilicate so- 
lutions have been extensively used for 
lead refining, but in ordinary plating 
operations have occupied a place sec- 
ondary to the fluoborate solution. The 
use of the fluoborate bath for lead 
plating came about largely as a re- 
sult of studies made at the National 
Bureau of Standards** in 1918 on lead 
plating for military purposes. The 
perchlorate bath was patented by 
Mathers’® in 1909 and was reported 
to give excellent deposits of lead; 
however, it has been little used and 
has probably suffered because of the 
notion that aqueous solutions of per- 
chlorates are explosive. Alkaline lead 
plating baths have not been used in 
this country. 

There is a growing interest in the 
use of electroplated lead coatings, 





i8 A. G. Betts, U. S. Pat. 713,277 and 713,278 
(1902). 

14 Blum et al., fontpeee 

15 F.C. Mathers, U. S. Pat. 931,944. 
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metals such as copper and _ steel 
against certain acids, corrosive liq- 
uids and atmospheres and as a sub- 
stitute for more expensive and less 
available metals. Electroplated lead 
coatings have been proposed as a sub- 
stitute for hot galvanized coatings, 
especially when paint is to be subse- 
quently applied. A preliminary re- 
port of the Wire Test Committee of 
the American Society for Testing 
Materials shows that, while lead- 
coated wires may show slight super- 
ficial rusting, the pores apparently 
become healed before structural cor- 
rosion of the iron occurs. Lead can 
be deposited as an alloy with many 
metals; thus, using the fluoborate so- 
lution it is possible to deposit alloys 
of lead and tin of excellent physical 
characteristics.** The possibilities of 
using lead as an electrodeposited 
bearing alloy component are becom- 





16 Wm. Blum and H. E. Haring, Trans. Elec- 
trochem. Soc. 40, 287 (1921). 
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Wartime finishing econom in 





1, WATCH ADJUSTMENT OF GUN_¢ 
T0 SAVE MATERIALS 


> Today’s war production crisis demands con- 
servation and requires maximum efficiency from 
the spray gun itself...as well as from operator. 
By correct adjustments the spray operator can 
make considerable savings in the use of vital 
finishing materials. For example... 


RIGHT— one stroke lays 
smooth, even film of paint 


WRONG—Poor nozzle adjust- 
ment requires extra stroke 


2, LOOK AT THE 
° . INSPECT O 
SAVINGS HERE... 3. IN 


> Every stroke uses up time and materials. So 
an improperly adjusted spray gun which causes > Defective spray patters 

extra strokes can cost you money. It may double cause streaks in the finish@ten 
your costs for materials... in addition to using paint in the spray head orfap. 
more labor time. and proper adjustment—#jou 


(TO SAVENTER 





mints...from the Du Pont Man - 








CHECK THESE Ii POINTS 
TO SAVE MATERIALS 


1. Temperature of paint 
2. Viscosity of paint 

3. Air and fivid pressures 
4. Adjustment of spray gun 

waeeeweD 5. Handling of spray gun 

6. Triggering of the gun 
7. System in the strokes 
8. Uniformity of coating 
9. Thickness of film 

10. Causes of rejects 

ll. Touch-up procedure 





®@ The Du Pont Man can show you how to 
control these factors...can aid you in con- 
serving finishing materials and lowering 
painting costs. And remember—he’s backed 
by a vast chemical organization with the 
finest of facilities for developing, making 
and applying better industrial finishes. W hen 
the Du Pont Man calls on you—call on him 
for help. E. I. du Pont de Nemours & Co. 
(Inc.), Finishes Division, Wilmington, Del. 


Look for a detailed discussion of each 
point in this regular monthly series. 


ish@ften due to dirt or dried 
d orfap. Regular cleaning — 
ou material and money. 





ing evident.’ It is at least possible 
that lead plating may eventually find 
its widest application in alloy depo- 
sition processes. 


Principles 


The two lead plating baths used 
commercially are the fluosilicate and 
the fluoborate bath. The other pro- 
posed lead plating baths such as the 
acetate, perchlorate, dithionate and 
alkaline solutions have not reached 
the stage of wide commercial utiliza- 
tion. A comparison of the fluoborate 
and fluosilicate baths is given in 
Table I. 


Fundamental Principles of Operation 
For Commercial Lead Plating Baths 


A. Fluoborate Bath 


1. Function of Constituents of 
Bath. When hydrofluoric acid and 
boric acid are mixed, it has generally 
been assumed that fluoboric acid is 
formed according to the equation: 

4 HF + H,BO, = HBF, + 3H,0 
It is probable that the reaction is 
much more complicated and that the 
formula of fluoboric acid is more 
complex than HBF,. However, it has 
definitely been established that 4 mols 
of hydrofluoric acid react with 1 mol 
of boric acid to give an acid stronger 
than hydrofluoric acid, to which the 
formula HBF, has been assigned. 

In the fluoborate bath, lead is pres- 
ent as the complex lead fluoborate, 
usually denoted by the cormula 
Pb(BF,),. In practice, however, it 
has been noted that, when a solution 
norma] in fluoboric acid is saturated 
with basic lead carbonate, the lead 
content of the solutions is about 1.2 
N, indicating that more lead is dis- 
solved than corresponds to the for- 
mula Pb(BF,),. 

The fluoborate bath is usually oper- 


17J, B. Kushner, Metal Ind. (N. Y.)37, °81 
(1939). 
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ated in the presence of some free 
fluoboric acid and a slight excess of 
boric acid over that required to react 
with the hydrofluoric acid. The pres- 
ence of excess fluoboric acid increases 
the conductivity of the solution and 
gives finer-grained deposits with less 
tendency toward treeing, probably 
due to the decrease in lead ion con- 
centration brought about by the free 
acid. The presence of excess boric 
acid above that theoretically required 
to react with the hydrofluoric acid 
has little effect on the character of 
deposit produced, but is desirable 
since it has been found to reduce the 
tendency for decomposition of fluobo- 
rate and subsequent precipitation of 
lead fluoride. There can be no appre- 
ciable excess of hydrofluoric acid in 
the solution over that required to 
form the fluoborate, since such solu- 
tions would produce a precipitate of 
lead fluoride. 

Very little study has been devoted 
to addition agents in the fluoborate 
bath. Materials such as glue or gela- 
tin are most generally used. Betts’ 
has suggested the use of gelatin, 
pyrogallol, resorcinol, saligenin, 
ortho-amido-phenol and hydroquinone 
as suitable addition agents in deposit- 
ing lead from a fluorine acid salt so- 
lution. Blum and co-workers’® found 
the effects of glue and gelatin in the 
fluoborate bath under similar condi- 
tions to be the same, in that there is 
less tendency for the lead deposit to 
form trees and that plates of a given 
thickness are finer grained and more 
nearly impervious. In commercial 
operation occasional small additions 
of glue are made whenever the de- 
posits show any tendency toward 
roughness or treeing. In small-scale 
experiments it has been found that 
over 800 g. of lead could be deposited 
from 1,200 cc. of fluoborate solution 
containing 0.2 g./L. of glue before 


18 A. G. Betts, U. S. Pat. 713,277 and 713,278 
(1902). 
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IT’S YOURS 
FOR THE ASKING 


Whatever your metal cleaning operations are, you are sure to discover in this 
new handbook new ways and materials to increase metal cleaning efficiency 


in your plant. For example: 
¢ ¢ © The complete section on munitions cleaning, with many machine 
installation diagrams shows you how to speed up your operations 
on shells, bombs, etc. 


e ¢ © How to preclean for a physically clean surface by the Magnus 
Emulso-Dip and Emulso-Spray processes. 


e © © How to effectively clean in electro-cleaning tanks. 
¢ ¢ © How to handle final cleaning and anti-rusting in one procedure. 


These are only a partial list of the wide range of metal cleaning and allied 
operations discussed in this new practical metal cleaning handbook. It will be 
of particular value to those plants working on products for war use. 






Write for your copy today. 


e 
Magnus Chemical Co. 
Manufacturers of Cleaning Materials, Industrial 


Soaps, Metallic Soaps, Sulfonated Oils, Emul- 
sifying Agents and Metal Working Lubricants 


208 South Ave. 
Garwood, N. J. 
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treeing became evident,’® and even 
after this period of operation the ef- 
fect of glue was still noticeable in 
that the tendency toward treeing was 
less pronounced than in a solution to 
which no glue had been added. 


2. Bath Formulas and Preparation. 
Like other plating baths the compo- 
sition of the fluoborate lead bath 
varies, depending largely on the cur- 
rent density required. For deposits 
up to about 0.001 in. (0.025 mm.) 
thick produced at fairly low current 
densities, a bath of the following 
composition is recommended: 


Basic lead carbonate, 2(PbCO,) . 
50% hydrofluoric acid........... 


Boric acid 
Glue 


5°60. SS W580 8S 8 06 OS OS 2 ae 


For barrel plating operation or for 
still plating at higher current densi- 
ties in which heavy deposits up to 
0.05 in. (1.27 mm.) thick are re- 
quired, best results can be secured 
from a bath of the following compo- 
sition: 


Basic lead carbonate, 2(PbCO,) . 


50% hydrofluoric acid........... 
Boric acid 
Glue 


oe w 6 6 be Ee oO Gow 0 0°96 8 68 


SCR HSHOS OLE CKR CRTC SO CeO eS 


The fluoboric acid solution is best 
prepared by placing the necessary 
amount of commercial hydrofluoric 
acid in a lead-lined or rubber-lined, or 
wooden tank and slowly adding crys- 
talline boric acid. Considerable heat 
is developed during the ensuing reac- 
tion. The solution is allowed to cool, 
after which the lead is introduced as 
basic lead carbonate, in the form of a 
thick paste with water, adding it 
slowly with stirring. Considerable 
effervescence results from the dis- 





19 See footnote 14. 
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solving of lead carbonate in the acid 
and the resultant evolution of carbon 


dioxide. The solution is then diluted 
to the required volume and decanted 
or filtered into the plating tank. Since 
the commercial materials used in the 
preparation of the solution invariably 
contain sulfate, some precipitate of 
lead sulfate will be left behind in the 
original tank. The preparation of the 
fluoborate lead bath thus entails con- 
siderable care and caution, and differs 
from the preparation of most plating 
solutions in the respect that the 
chemicals used must be added in a 
specific order. 


g./L. oz./gal. 
Pb(OH),......... 150 20 
ee rrrere ery re 240 32 
LpRewWe see Senden 106 14 
Vinks cuawk tae wehod 0.2 0.025 


3. Operating Conditions and Char- 
acteristics. The acidity of the fluo- 
borate bath is high enough so that 
the pH need not be controlled. How- 
ever, the concentration of free fluo- 
boric acid in the solution, although 
not critical, should be maintained 


g./L. oz./gal. 
Pb(OH),........- 300 40 
Wap TO NAY SIC Nox chelsbanezoKe 480 64 
eT atet RRs teeiede Rete 212 28 
Se tae eee 0.2 0.025 


within fairly definite limits. 

The resistivity of the fluoborate 
bath as determined by Blum and co- 
workers’? is as shown in the table 
top of page 46. 

The above data indicate that the 
fluoborate bath ranks among the 
highest conducting plating solutions, 
the exact value being a function of 
the amount of lead fluoborate and 
free acid present. 

The commercial operating charac- 
teristics of the fluoborate bath are 
given in the table at the bottom of 
page 46. 
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This installation of Duriron equip- 
ment for plating has several unique 
features: 


It consists of a Duriron Pump, Dur- 
iron Heat Exchanger, Duriron Valves 
and Pipe Fittings, and a filter press. 


The tee connections on the suction 
side of the pump permit pumping direct 
from the plating tank, or from the tank 
containing the filter aid solution. 


One outlet of the tee connection on 
the discharge side is for the filter press 
and the Duriron Heat Exchanger. The 
other is for direct connection to the 
Heater, by-passing the filter press. 


The connections on the filter press 
permit normal flow to the Heat Ex- 


Duriron corrosion -resisting Equipment 
tor plating installations 


changer, or direct discharge to the mix- 
ing tank. 


Duriron Y Valves are used for flow 
control. By proper manipulation, 
pumping can be direct from the plat- 
ing tank to the filter press and Heat 
Exchanger, or to the Heat Exchanger 
alone; or from the mixing tank to the 
filter press and back to the mixing tank. 


Duriron Company Engineers have 
worked out other combinations that 
might apply in your case, utilizing 
Duriron Equipment to the greatest 
efficiency. 


Write for help with your 
corrosion problems. 


The DURIRON COMPANY, Inc. 


1DP-© MUO}. Fa OF = 8 Ee) 
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Table showing the resistivity of the fluoborate bath. 


4. Maintenance and Control. The 
sludge formed in the fluoborate bath 
usually consists of lead fluoride or 
sulfate and is removed by decanta- 
tion rather than filtration. 

The chief constituents of the fluo- 
borate lead plating bath are main- 
tained by chemical analysis and the 
addition agent is controlled by plat- 
ing tests. The Hull cell?® may be 


20 R. O. Hull, Am. Electroplaters’ Soc. Conv. 


effectively used to determine if suffi- 
cient glue or gelatin is present in the 
solution to produce the required grain 
structure and prevent undesirable 
treeing of deposits. The following 
procedure has been found satisfactory 
for the determination of lead in the 
bath: 

a. A 10 ml. sample is pipetted from 
the lead plating bath and diluted to 
100 ml. 

b. The above solution is heated al- 


Proc., p. 52 (1939). 





25 deg. to 40 deg. C. (77 deg. to 105 deg. 
F.) Above 40 deg. C. (105 deg. F.) use 
cooling. 

Dilute Type Solution for Thin Deposits. 

5 to 50 amp./sq. ft. (0.54 to 5.4 amp./dm.*) 
—extreme limits. Average value—20 amp./ 
sq. ft. (2.2 amp./dm.?) Heavy deposits—10 
amp./sq. ft. (1.1 amp./dm.’) 

Concentrated Type Solution 

5 to 70 amp./sq. ft. (0.54 to 7.6 amp./dm.’) 
—extreme limits. Average value—30 amp./ 
sq. ft. (3.2 amp./dm.?) Heavy deposits—20 
amp./sq. ft. (2.2 amp./dm.’) 


Temperature 





Cathode Current Density 


Cathode Current Efficiency 
Throwing Power 
Anode Current Density 


Haring cell, 5: 1 ratio 8 to 9%. 
-10 to 30 amp./sq. ft. (1.1 to 3.2 amp./dm.*) 





Remember the USO War Fund Campaign to Raise $32,000,000 
Between May 11 and July 4 


“The program of USO, to meet the war needs, will require $32,000,000—or an 
average of 66 cents per man a month—to pledge to every one of the 4,000,000 
fighters some measure of friendly and home-like hospitality in those moments of 
leisure when the best soldiers and sailors in the world want a little comfort, a 
place for relaxation, and a touch of home.” 

James A. Farley, Chairman National Corporations Com. United Service Organizations War Fund Campaign. 
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When Production ts Vital 


Alundum Abrasive 






This finishing operation on 
airplane motor connecting rods 
is typical of the thousands of 
polishing jobs in the war indus- 
tries that are being speeded 
with Alundum Abrasive. 


Norton engineering service 
is ready to help with any pol- 
ishing problems you may have. 


NORTON COMPANY 
Worcester, Mass. 
GR-13¢ 








oo 


NORTON 
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most to the boiling point and a slight 
excess of dilute 10 to 20 per cent sul- 
furic acid added. 

ce. The solution is allowed to cool 
and then is filtered on a prepared 
good crucible. The precipitate is 
washed with a small amount of cold 
dilute sulfuric acid, dried and 
weighed. 

d. Weight of precipitate multiplied 
by 9.1 equals oz./gal. of lead; multi- 
plied by 68 equals g./L. of lead. 

Many studies on the exact deter- 
mination of free fluoboric acid and 
total fluoborate have yielded only un- 
satisfactory results, due to the ten- 
dency of the acid to dissociate or 
hydrolyze upon dilution or standing. 
The following arbitrary method of 
control*? has been developed and 





21 The writers are indebted to R. M. Drews, 
Republic Steel Corp., Upson Nut Div., Cleve- 
land, Ohio, tor permission to publish this 
method. 


Leap Content of So.ution in Grams/Liter 
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found satisfactory for maintenance of 
the bath: 

a. A 10 ml. sample is pipetted from 
the lead plating bath and diluted to 
250 ml. 

b. The above solution is titrated 
with standard 1 N potassium hydrox- 


ide solution until the first permanent J 


white cloudiness appears. This end- 
point is taken to represent the free 
fluoboric acid in the solution. A fluo- 
‘borate lead bath operating properly 
should require 4 to 6 ml. of standard 
potassium hydroxide solution in this 
procedure. If the free acid is low as 
indicated by the titration, the bath is 
replenished by the addition of boric 
acid and hydrofluoric acid mixed in 
the proportions of 1 to 4. An abrupt 
increase in free fluoboric acid usually 
denotes a decrease in the lead con- 
tent of the solution, and may be cor- 
rected by the addition of basic lead 
carbonate in the 
correct amount. 





044 93 8 73 62 S52 4! 


c. To the above 
31 2l 10 0 aliquot solution 
, are added 5 to 8 
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position of lead - tin 
solutions and deposits. 
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hydroxide solution in this procedure. 

5. Anodes. Lead of satisfactory 
purity for anodes may be obtained 
either as “corroding lead” or “chem- 
ical lead.” The objection to the pres- 
ence of small amounts of insoluble 
impurities in the anodes is the forma- 
tion of an anode sludge film resulting 
in an increased bath voltage. This 
sludge subsequently enters the plat- 
ing solution and produces a greater 
tendency toward the formation of 
treed deposits. Anode corrosion in 
the fluoborate bath is 100 per cent 
efficient and it is not necessary to 
add other anions to induce corrosion. 

6. Preparation of Basis Metal. The 
cleaning procedure found satisfactory 
for ferrous materials such as nuts 
and bolts that are to be barrel plated 
with lead consists of a thorough elec- 
trolytic cleaning in the ordinary type 
of alkaline cleaner followed by a 
short pickle in 5 to 8 per cent sulfuric 
acid. 


In still plating it is often advisable 
to use sand or “steel shot” blasting 
instead of pickling, and this is essen- 
tial if the lead deposits are subse- 
quently required to withstand ele- 
vated temperatures. Pickling in 
either hydrochloric or sulfuric acid 
should continue for only a short time, 
since this pickling period appears to 
be related to adequate adhesion of 
the lead plate. Even though lead can 
be directly deposited on iron and steel 
from the fluoborate bath in a condi- 
tion satisfactory for many purposes, 
it has repeatedly been found desirable 
to use a preliminary cyanide copper 
strike. Removal of the fine deposit 
of sand from the iron surface after 
sand blasting is important. Even a 
sulfuric acid pickle at times does not 
dislodge all of the silica from the 
pores of the metal surface. 
shot” cleaning is preferred. 

7. Tests of Deposits. Freedom from 
porosity rather than actual thickness 
of the deposit is in a large part the 
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criterion for the protective value of 
lead deposits. Lead is cathodic to 
iron and consequently accelerates its 
corrosion if the lead plate is porous 
or worn away by abrasive action. 
Very few data are available on the 
corrosion resistance of lead-electro- 
plated metals. Hay’’? has reported 
that lead deposits protect iron and 
steel from corrosion indefinitely if at 
least 0.0008 in. (0.02 mm. thick.) Kur- 
rein**® has stated that a thickness of 
0.0001 to 0.0002 in. (0.0025 to 0.0051 
mm.) of electroplated lead is suffi- 
cient to pass a porosity test. How- 
ever, it must be remembered that 
lead is a soft metal and, if exposed to 
any abrasion or wear, a coating of 
this thickness will soon disappear. In 
any case, the exact thickness of lead 
required to give an impermeable coat- 
ing will depend upon the smoothness 
and cleanness of the initial surface 
and upon the structure of the lead 
deposit. Blum and co-workers‘ state 
that from solutions containing glue a 
thickness of 0.003 in. (0.076 mm.) is 
sufficient but 0.005 in. (0.127 mm.) is 
recommended. With light coatings a 
slight burnishing or even scratch- 
brushing will serve to render the 
coating less porous. Lead-plated nuts 
and bolts usually have a thickness of 
0.0005 to 0.001 in. (0.0127 to 0.025 
mm.). Most ferrous metals are plated 
with a thickness of 0.0005 to 0.008 in. 
(0.0127 to 0.2 mm.) depending on the 
subsequent exposure of the plate. If 
the lead coatings are to withstand se- 
verely corrosive liquids at elevated 
temperatures such as in certain 
chemical apparatus, deposits of 0.05 
in. (1.27 mm.) or more may be re- 
quired. 

A rapid test for porosity of lead 
deposits may be made by a modifica- 
tion of the ferroxyl test. The samples 
to be tested are washed in 10 per cent 
sulfuric acid to remove superficial 





22 F. V. Hay, Metallurgist 23, 163 (1937). 
28 See footnote 4. 
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A THREE DAY convention packed full of 
interesting papers, entertainment and fun 
are in store for you when you meet in Grand 
Rapids in June. 


The Convention, three days this year, to save 
your valuable time will be highlighted by 
papers on all types of metal finishing includ- 
ing important papers on defense plating. 
Four sessions devoted to these valuable and 
instructive papers will give you information 
on the latest methods of metal finishing. 




















For relaxation, the International Fellowship 
Party and the Dinner Dance will provide fun 
and entertainment. 
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particles of iron or iron oxide derived 
either from the solutions or from dust 
in the air and are then treated with a 
solution containing 20 g./L. (2.7 0z./ 
gal.) of sulfuric acid and 10 g./L. 
(1.3 0oz./gal.) of potassium ferricya- 
nide. The presence of pores in the 
deposit is indicated by the appear- 
ance, within a minute, of bright blue 
spots. 

The Brenner Magne gage has been 
found satisfactory for determination 
of the thickness of lead deposits on 
smooth uniform surfaces. Another 
method used for approximate results 
depends on the measurement of the 
outside thickness with a micrometer, 
followed by removal of the lead by 
mechanical means, and subsequently 
remeasuring the thickness of the 
basis metal at the original point 
studied. A third method involves the 
mounting of the specimen in some 
plastic material, such as lucite or 
bakelite, and measuring the thickness 
of the deposit under the microscope. 
However, in using this method it is 
possible that the pressure used in 
mounting the specimen may distort 
or compress the layer of electrode- 
posited lead. 


B. Fluosilicate Bath 


1. Functions of Constituents of 
Bath. Fluosilicic acid is formed by 
the action of hydrofluoric acid on sili- 
con dioxide, which when treated with 
lead oxide yields the PbSiF, electro- 
lyte. Lead is present in the complex 
fluosilicate, as PbSiF,, and the elec- 
trolyte is usually operated with some 
free fluosilicic acid. The free fliuo- 
Silicic acid may vary over wide limits 
and still produce satisfactory de- 
posits, but in general it is maintained 
at 3 to 5 per cent. Reeve‘ used for 
plating army shell interiors and 
boosters a fluosilicate solution con- 
taining 18 per cent of lead and 14 


24 A. G. Reeve, Trans. Electrochem. Soc. 36, 
161 (1919). 
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per cent of fluosilicic acid, which 
when analyzed gave 2.9 per cent free 
acid. 

Although it is possible to secure 
smooth deposits of lead from the fluo- 
silicate bath at low current densities, 
higher current densities tend to pro- 
duce treed deposits, especially in the 
case of heavy deposits. Therefore ad- 
dition agents are always used, most 
of which are colloidal materials or 
reducing agents. Glue is the most 
frequently used addition agent in the 
fluosilicate bath. Reeve,** in _ his 
work on plating shell interiors and 
boosters, found that, although the 
fluosilicate bath as received from the 
lead refineries ready for use in plat- 
ing contained about 4 g./L. of glue, 
the quality of deposit obtained was 
materially improved by the addition 
of another 5 g./L. of glue. However, 
the use of too much glue in lead plat- 
ing baths may result in the produc- 
tion of dark-colored deposits. 

2. Bath Formulas. The fluosilicate 
bath recommended by Betts?* con- 
tains about 8 per cent lead and con- 
forms to the following composition: 


g./L. oz./gal. 

75 10 

Total fluosilicate .... 150 20 
Glue 0.2 0.025 
The proportions of lead and free 
fluosilicic acid may vary over wide 
limits and still permit the production 
of good deposits. The solution used 
by Reeve** for plating shells had the 

following composition: 


g-/L. oz./gal. 
24.0 
Total fluosilicate .... 140 18.6 


ere ivageee 5.4 0.72 

3. Operating Conditions and Char- 
acteristics. The commercial operat- 
ing conditions recommended for the 
fiuosilicate bath are given in the table 
shown at the top of the following 
page. 


25 A. G. Betts, ‘‘Lead Refining by Electroly- 
sis,"’ Wiley & Son, New York City (1908). 
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Temperature 
F. ) 


Cathode current density 


35 deg. to 40 deg. C. (95 deg. to 105 deg. 


5 to 80 amp./sq. ft. (0.54 to 8.6 amp./dm.’) 


—extreme limits. 


Cathode current efficiency 


100%. 
Tank voltage ....----eseeeeeeees 0.1 to 0.2 volts at 10 amp./sq. ft. 


(1.1 


amp./dm.?) 


Anode current density 


5 to 30 amp./sq. ft. (0.54 to 3.2 amp./dm.*) 





4, Maintenance and Control. The 
fluosilicate lead bath is maintained by 
frequent analyses for lead and fluo- 
silicate. The lead may be determined 
by the same method as has been de- 
scribed for the fluoborate solution 
above. The free fluosilicic acid may 
be approximately determined by tit- 
rating in an ice-cold solution sample 
with potassium hydroxide using phe- 
nolphthalein as indicator.** The total 
fluosilicate may be precipitated as 


28 J. J. Fingland, Trans. Electrochem. Soc. 57, 
195 (1930). 


the potassium salt, K,SiF,, by the 
addition of a hot alcoholic solution of 
potassium acetate, or it may be de- 
termined by titrating with potassium 
hydroxide in a hot solution using phe- 
nolphthalein as the indicator. 

5. Anodes. “Chemical lead’ or 
“corroding lead” anodes are usually 
used in electroplating from the fluo- 
silicate bath and show excellent cor- 
rosion characteristics. As in the case 
of the fluoborate solution, the use of 
impure anodes may cause a sponge 
to form on the anode surface, thus 
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materially increasing the bath poten- 
tial, and influencing the character of 
the deposit produced due to sludge 
accumulation in the bath. 

6. Preparation of Basis Metals and 
Tests of Deposit. The basis metal is 
prepared in much the same way as 
has been described for the fluoborate 
bath. It is advisable to use a copper 
strike when plating on steel articles, 
since lead plated from the fluosilicate 
bath is not adherent to steel. The 
same tests of deposit may be used as 
were discussed for the fluoborate 
bath. 


C. Lead-Tin Alloy Plating 
From the Fluoborate Bath 


1. Operating Conditions and Char- 
acteristics. It is possible to deposit 


from the fluoborate solution alloys of 
lead and tin?’ which are finer grained 
than either of the metals deposited 
under similar conditions. The process 
was discovered by Groff?® while work- 
ing on a satisfactory metallic coating 


for the inside of air-flasks of naval 
torpedoes. The practice to be fol- 
lowed in the electrodeposition of lead- 
tin alloys from the fluoborate bath is 
essentially the same as has been de- 
scribed for lead plating from this so- 
lution. The solution recommended is 
the less concentrated lead fluoborate 
bath, previously described (240 g./L. 
of 50 per cent HF). Since apparently 
no satisfactory method is available 
for the commercial preparation of tin 
fluoborate, the tin is introduced in the 
bath by electrolysis of the lead solu- 
tions with tin anodes until the desired 
amount of tin as determined by 
analysis is present in the solution. 
Lead-tin anodes containing somewhat 
less tin than is desired in the deposit 
are used to maintain the solution. 


The curve of Blum and Haring?® 


27 See footnote 16. 
28 U. S. Pat. 1,364,051 (1920). 
2° See footnote 16. 


54 PRODUCTS FINISHING 


shown in Fig. 1 gives the relationship 
between the lead-tin ratio in the solu- 
tion and the ratio of the metals in the 
deposit. 

2. Maintenance and Control. With- 
in the ranges from 25 to 75 weight 
per cent of tin it is possible to pro- 
duce continuous deposits of lead-tin 
having a composition which remains 
constant within a few per cent. Be- 
low this range it is not feasible to 
operate, as in the solutions required 
to produce such deposits the poten- 
tials of lead and tin are sufficiently 
different that the corresponding 


‘anodes corrode irregularly and thus 


change the composition of the solu- 
tion. Also, in this region slight 
changes in the current density pro- 
duce a marked effect on the compo- 
sition of the deposit. 

Thus, if it is desired to produce a 
lead-tin alloy deposit of a certain 
composition, the lead fluoborate bath 
should be prepared using the less con- 
centrated type of solution that has 
previously been described, and this 
solution electrolyzed using pure tin 
anodes and copper cathodes until the 
lead-tin ratio in the bath reaches the 
required value as shown in the curve 
in Fig. 1. Then alloy lead-tin anodes, 
containing slightly less tin than de- 
sired in the deposit, should be used. 
Thus, if it is desired to produce a de- 
posit containing 50 per cent by 
weight of tin, the anodes used should 
contain about 45 per cent by weight 
of tin. 

The procedures previously de- 
scribed for the analysis of the lead 
fluoborate bath can be applied in con- 
trol methods for the lead-tin process. 
In addition, frequent analyses must 
be made for the tin content of the 
solution during both the _ solution 
preparation and operation. 


A convenient procedure for the tin 
determination in the lead-tin fluobo- 
rate bath is given below: 


a. Pipette a 10 ml. sample of the 
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plating solution and dilute to 100 ml.; 
add 50 ml. of a 0.2 N ferric chloride 
solution prepared by dissolving 55 
g./L. of FeCl, . 6H,O and adding 
about 5 ml./L. of concentrated hydro- 
chloric acid. 

b. Titrate the above solution with 
0.2 N potassium permanganate to a 
pink coloration permanent for at 
least one minute. 

c. The value should be corrected for 
the blank on the permanganate; that 
is, the amount of permanganate solu- 
tion required to produce the same 
pink coloration in 50 ml. of the ferric 
chloride solution similarly diluted. 

d. Number of ml. permanganate 
multiplied by 0.158 equals oz./gal. of 
tin in solution; or multiplied by 1.19, 
equals g./L. of tin in solution. 

3. Preparation of Basis Metals and 
Tests of Deposits. The procedures for 
preparation of basis metals and tests 


of deposit which were discussed for 
lead plating, may be applied to lead- 
tin alloy plating. 





Process for Blackening Copper and 
Its Alloys. The Enthone Company, 442 
Elm St., New Haven, Conn., has re- 
cently issued a four-page folder de- 
scribing a new process called Ebonol 
“C”’ for direct, simple, low temperature 
blackening of copper and copper alloys, 
including bronze and brass. The char- 
acteristics of the coating obtained and 
information on the procedure used, as 
well as mention of other blackening 
processes are contained in this folder. 

Copy free upon request. 





To “Keep ‘em Flying” you must “Keep 
on Buying” Defense Savings Bonds and 
Stamps regularly. Bonds may be regis- 
tered in the name of one individual, or 
of two individuals as co-owners, or one 
individual and one other individual as 
beneficiary. 
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Modern_— 
Gold Plating ~ 
Part 21 


By JOSEPH B. KUSHNER, Cu.E. 


HERE is something about gold, 

probably because it is the tradi- 
tional symbol of nobility, that has 
always made it the favorite military 
adornment from time immemorial. 
Gold, with silver, has always been 
used to distinguish officers of all our 
armed services. As a decoration for 
valor or as a distinction of rank, gold 
is, in the true sense, a builder of 
“esprit de corps.” Therefore, even 
though one major military applica- 
tion of gold plating to our war effort 
is in the manufacture of insignias, 
medals, buttons and gold braid, this 
application must be considered im- 
portant from the _ standpoint of 
morale. 


Manufacture of Gold Thread 
for Braid 


Gold braid and lace is an impor- 
tant part of the uniform of many of 
our naval officers. This gold braid is 
woven from gold thread, gold plated 
silver wire, wound around a core of 
silk thread. Years ago, gold thread 
was made by burnishing heavy gauge 
gold leaf on a silver rod. The silver 
rod was then drawn down through a 
series of wire dies until a very fine 
wire was produced. The gilded silver 
wire was then spun around gold or 


56 PRODUCTS FINISHING 


Metal Finishing Consultant 
New York City 


orange dyed silk thread to become 
gold thread. Solid gold wire was 
never used in manufacturing gold 
thread, as it would have made the 
material woven from it too heavy and 
too costly. 

Around the beginning of the twen- 
tieth century, gold plating silver 
wire already drawn to proper size 
was introduced, thus avoiding a te- 
dious burnishing and wire drawing 
job. The method caught on slowly 
and two great centers for the pro- 
duction of this type of gold thread 
gradually sprang up: Lyons, France, 
and Madras, India. The production 
of Lyons went to supply most of the 
western world while that of Madras 
was for the greater part domestical- 
ly consumed to produce the rich fab- 
rics worn by the rajahs and wealthy 
brahmins of India. 

With importation of gold thread 
*reatly curtailed or completed stop- 
ped, America has been forced to rely 
tor its gold thread on rapidly dwin- 
dling stock piles and the production 
of one or two American concerns 
pioneering in its manufacture on this 
side. As this is being written, some 
new gold thread installations are be- 
ing contemplated by companies who 
formerly imported this material and 
thus we need not fear any shortage 
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of gold thread for our Naval officers’ 
uniforms. 

The production of gold thread by 
electroplating is a fairly simple mat- 
ter, though not without its head- 
aches, and it is surprising that the 
art has not flourished here until now. 
The essential steps in its production 
are these: 

(1) Silver rod is drawn down to 
extremely fine wire (50 B & S or 
more). The wire is not drawn through 
a regular circular die but through a 
specially shaped one that gives the 
wire a partly flatted appearance. 
This form of silver wire is known in 
the trade as “Lametta.” 

(2) By means of a special mechan- 
ical apparatus, the lametta is coiled 
around fine silk thread which acts as 
the core or support of the silver wire. 
The thread used is fine silk and is 
orange or gold in color to match 
with the color of the subsequently 
plated silver wire. 


(3) The silvexs throad is now wound 
up on long bobbins and these bobhins 
are fed into the gold plating machine. 
If the gold thread is to be of the 
less expensive variety, first comes a 
plate of copper to cover the silver 
color and help reduce the amount of 
gold necessary to produce a gold 
color. The preplate may also be 
brass. If the gold thread is to be 
of the best quality it goes directly 
into the gold bath, bypassing the 
copper bath and rinse. After the gold 
plating bath comes a rinse and the 
thread is wound up on a return bob- 
bin. 

(4) The finished thread is now un- 
wound from the bobbin onto another 
one for inspection, then wound up 
on a reel and cut into skein lengths. 
The gold thread is sold in various 
qualities, rated according to the 
weight of gold per length of thread 
and is usually put up in packets 
each weighing about 8-9 ounces. 
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The gold plating machine illustrated 
in the diagzam Fig. 1 is typical of 
indian practice. The speed of thread 
through the solution is about 15 yards 
per minute or % of a foot per sec- 
ond, and about 25 threads pass 
through the solution at the same 
time. Higher speeds have been tried 
but with poor results because of the 
delicate nature of the thread. The 
voltage in the gold plating bath is 
2 volts or less and the current den- 
sity is roughly about 1 ampere per 
sq. ft. The solution used runs low in 
cyanide and fairly high in gold. 

The approximate weight of gold 
per foot length of wire can be com- 
puted from the following formula: 

A x 7.35 
Grams of gold/ft. = G = ——— 
V x 3,600 
Where A is the total amperage across 
the gold plating tank V is the veloci- 
ty of the wire in feet per second. 

The approximate thickness of the 
gold deposit is given by the formula 

G 
(i Bie 


a Dx19.3 


Where G is as before the weight of 
the deposit on 1 ft. of wire in grams, 
pi is 3.14 and D is the diameter of 


the wire in centimeters. The thick- 
ness of the deposit is given in centi- 
meters. 


Manufacture of Gold Plated Buttons 


The second important military use 
for gold plating is in the manufac- 
ture of gold plated buttons and in- 
signias. Up to the recent past, army 
and navy specifications called for the 
gold to be deposited on all buttons 
and insignias by fire gilding. 

Fire gilding, while not an electro- 
plating process, is of sufficient inter- 
est to warrant a description. In fire 
gilding, the cleaned brass. button 
shells whose insides have been stop- 
ped off with a suitable medium, are 
placed on trays and a paste consist- 
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ing of an amalgam of gold and mer. 
cury is smeared on each button face, 
The trays are now inserted into a 
specially designed oven where the 
buttons are heated. As the heat in- 
creases, the mercury, which is vola- 
tile, gradually vaporizes and distills 
off and liquifies in the condenser at- 
tached to the furnace, leaving the 
buttons with a smooth, closely ad- 
herent coating of gold of a peculiar 
greenish yellow shade. 


This method of producing the gilded 
buttons was the only one permitted 
until a short while back when the 
authorities in the specification divi- 
sions decided to permit gilding of 
the buttons by electroplating. The 
change made was decidedly one for 
the better from the health standpoint 
for the presence of mercury fumes 
is highly detrimental to the health 
of the workers involved. From the 
production standpoint, it is also an 
advantage inasmuch as considerably 
less skilled labor is required, no heat 
is needed and most of the operations 


‘ can be performed mechanically. 


There were, of course, difficulties 
at first because the color desired on 
the buttons was the greenish yellow 
shade obtainable only by fire gilding 
and no plating method could produce 
it. Another objection to gold plating 
was the fact that the deposit pro- 
duced was supposedly less adherent 
than gold deposited by fire gilding. 
This is in a sense true because there 
is some diffusion when the gold mer- 
cury amalgam is heated in contact 
with the brass. But if gold is de- 
posited from a proper solution on a 
well-prepared piece of brass, the dif- 
ference in adhesive quality is too 
slight to be noticed. 

Incidentally, as long as we are 
dealing with the subject, we respect- 
fully call the attention of the War 
Department to the fact that there is 
too wide a variety of shades of gold 
plated on many military ornaments. 
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and respectfully suggest that one or 
two shades of gold be standardized 
on, just as in the very recent past 
they standardized on a shade of olive 
drab and khaki for the uniforms of 
the armed services after the cloth 
manufacturers flooded the market 
with a variety of hues supposedly 
the same color. 

Typical army specifications call for 
a % grain deposit of pure gold on 
each 45 ligne, roughly 1% in. diam- 
eter, button shell. To increase hard- 
ness it is possible to co-deposit a 
small amount of other metals but the 
actual pure gold content must be as 
above. Other types and sizes of but- 
tons and ornaments call for various 
amounts of gold. 

In the plating of the buttons, a 
rack and tank or a barrel system 
may be used. If we take the 45 ligne 
button as an example, the problem 
is to deposit % grain of gold on a 
surface that measures, roughly, about 


2% sq. in., allowing for surface con- 


VOluULIUNS and rim If we plate 100 
buttons at a time this is equivalcnt 


to having to-deposit a total of 3.2 
grams of gold on the 100 buttons. In 
1 ampere hour we can deposit ap- 
proximately 7.3 grams of gold. This 
means the 100 buttons will require 
.44 ampere hours of current, or, if 
the current (total) is 1 ampere, 27 
minutes of plating will be needed. 

The total surface area of the but- 
tons is, however, 250 sq. in. or 1.73 
sq. ft. Since the average current 
density in plating work of this type 
runs about 5 amperes per sq. ft., we 
can increase the total current to 
5x1.73 or 8.65 amperes. This quan- 
tity of current would have to flow 
for only 3 to 4 minutes to give the 
proper amount of gold on each of the 
100 buttons. 

This seems to be a rather simple 
operation but there are a few com- 
plications. In the first place, in ordi- 
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nary plating solutions. the buttons 
whioh way nave been prepared by 
bright dipping, barrel burnishing and 
(or) scratchbrushing, tend to lose 
their brightness after a minute or 
two of gold plating and by the third 
minute will assume a faint matte 
appearance due to the surface tex- 
ture of the thickening gold deposit. 
This, if it occurs, involves an addi- 
tional operation of tumbling or bar- 
rel burnishing to make the surface 
bright again, which is the require- 
ment for the button shell. 

By use of a special or bright plat- 
ing gold solution it is possible to 
avoid this subsequent tumbling or 
burnishing operation on the buttons. 
The burnishing on the rim or edge 
of the button is usually performed on 
a special burnishing machine manipu- 
lated by a girl operator. Skilled oper- 
ators are capable of burnishing thou- 
sands of buttons every hour. 

In connection with the gradual 
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matting of the gold deposit, we might 
also mention the time-honored axiom 
that is often overlooked: ‘The nature 
of the basis metal preparation deter- 
mines the structure of the subse- 


quent gold deposit.” This fact was 
forcibly brought home to us only the 
other day by an electrochemist friend 
of ours who showed us two similar 
buttons that had been plated the 
same way and with the same amount 
of metal, side by side, except that 
one button had been bright dipped 
and the other had been bright dipped 
and scratchbrushed. The button that 
had been bright dipped alone had a 
fairly matte deposit of gold—the but- 
ton that had been bright dipped and 
scratch brushed had a bright, shiny 
deposit of gold. 


A second source of difficulty is in 
finding a suitable stop-off for the 
backs of the shells for preventing 
them from taking a gold plate. Ordi- 
nary stop offs fail when placed in a 
hot cyanide solution such as the typi- 
cal gold plating bath, for the length 
of time required to plate the buttons. 
Expedients used for overcoming this 
difficulty are obtained through the 
use of special stop-offs and special 
low temperature gold plating solu- 
tions. 

The third headache is in current 
distribution for the buttons. Where 
a profit is to be shown on the books 
the correct amount of gold must be 
deposited on each button—no more, 
no less. If more is deposited, there 
is a loss in gold, and if less is deposi- 
ted, there is always the danger of 
rejection. 


It, therefore, behooves the manu- 
facturer or plater to come as close 
to the mark as possible. If current 
distribution is poor, there will be con- 
siderable difference in the weight of 
a deposit on a given number of but- 
tons suspended at various points on 
a rack. The bottom and edge buttons 
will always tend to get a heavier 


May, 1942 








a ees ee ae ee Fk ee ee oe ee 








iom 
ture 
ter- 
DSe- 
was 


end 
ilar 
the 
unt 
hat 
ped 
ped 
hat 
la 
ut- 
ind 
ny 


he 


ng 
di- 


pi- 
th 


lis 


oe SS = +t *™ 8 eo OD 








‘ 


Silver thread 
bobbin feed 


ron La 





copper rinse 


tank 

















ceed 





Fig. 1—Elevation drawing of a gold plating thread setup. 


deposit than the center buttons. 
There are, of course, ways and means 
for overcoming this difficulty, involv- 
ing agitation, changes in solution 
composition and rack design. A dis- 
cussion of this particular phase of 
the subject would take up a series of 
articles in itself. 

The actual control of the weight of 
the deposit is usually obtained by 
timing the deposition under fixed 
conditions. Thus, if by actual experi- 
ment it is proven that ‘the proper 
amount of gold will be deposited on 
a given amount of buttons or insig- 
nias under certain fixed conditions of 
temperature, solution composition and 
current density, the performance can 
be repeated indefinitely as long as 
the conditions remain constant, by 
repeating the deposition under the 
same conditions for the same length 
of time. For this purpose a timer, 
either electric or manual, or an elec- 
tric clock with a large face and a 
sweep second hand, will suit the pur- 
pose. Where large quantities of but- 
tons are involved and a check is to 
be kept on the gold deposited, an in- 
tegrating ampere hour meter is de- 
cidedly more desirable. 





Cover Poster 


The poster shown on page 15 is one 
prepared by the British and American 
Ambulance Corps Inc., 420 Lexington 
Ave., New York, N. Y. A series of ten 
of these posters, all different, are avail- 
able for distribution in the interests of 
national defense and as a means of ob- 
taining funds for ambulances wherever 
needed. Permission for this reproduc- 
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tion was obtained by Hanson-Van Win- 
kle-Munning Company. 

These posters are obtainable by con- 
tacting the British and American Ambu- 
lance Corps Inc., and cost 15 cents for 
one, two for 25 cents, or in larger quan- 
tities starting at 10 cents each and at 
lower prices as the numbers wanted in- 
crease. They are particularly adaptable 
for office and plant bulletin board use. 
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Exghty-Farst General Meeting 
The Electrochemical Soczety 


The following report consists of abstracts of papers of interest 
to metal finishers presented at the Nashville, Tennessee, 
meeting April 15th-18th 


Electrolytic Polishing of Silver 
By L. I. Gilbertson and Otis M. Fortner 


N 1926 E. S. Hedges observed that 
the film which forms on a silver 
anode in a cyanide bath at high cur- 
rent density is periodically formed 
and dissolved. A study of this phe- 
nomenon has shown that under con- 
trolled conditions of temperature, 
stirring rate, and current density in 
a cyanide plating bath this recurrent 
film formation can be employed to 
brighten or polish silver. The proc- 
ess is particularly well adapted to 
use in the fabrication of small, ir- 
regularly shaped objects. 


Nickel Plating Magnesium Alloys 
By W. S. Loose 


A METHOD for electrodepositing 
adherent nickel plates on mag- 
nesium alloys has been developed. 
The process consists of a series of 
steps in which the metal is first 
etched slightly in a chromic-nitric- 
sulfuric acid bath, then treated in a 
hydrofluoric-nitric acid solution to 
deposit a fluoride film prior to being 
plated with nickel from a _ nickel 
borofluoride bath. The effect of con- 
centration of the various constituents 
both in the pretreating and in the 
plating baths is discussed. Both 
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nickel fluoride and borofluoride plat- 
ing baths have been studied exten- 
sively as to the effect of concentra- 
tion, current density, pH and tem- 
perature on the type of deposits pro- 
duced. The deposits obtained on mag- 
nesium alloys are soft, adherent, and 
easily buffed to a high luster. They 
withstand indoor and dry atmos- 
pheres very well, but are not recom- 
mended for moist, corrosive condi- 
tions due to corrosion of the magne- 
sium produced by the nickel-magne- 
sium couple through porosity in the 
deposits. 


New Work on Tin Plating from 
Ammonium Stannous Oxalate 


By Frank C. Mathers and Paul H. Johnson - 


T was found that glue, after hydro- 
lysis by boiling a water solution 
of same, was as good an addition 
agent as peptone in the ammonium 
stannous oxalate bath. The deterio- 
ration of the bath was found to be 
due to oxidation of stannous to stan- 
nic ions. The bath can be regener- 
ated by adding some spongy or finely 
divided metallic tin and boiling. 


The Rate of Film Formation 
on Metals 
By Benjamin Lustman 


HE experimental results on the 
rate of formation of thin reaction 
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product films on metals are critically 
reviewed and compared with results 
on the rate of growth of relatively 
thick reaction products or scales. The 
two processes of film and of scale 
formation are shown to be essential- 
ly different with respect to time and 
temperature effect on rate of forma- 
tion. An exponential equation is 
found to apply to the growth of cer- 
tain films, and a parabolic equation 
to that of others. Characteristic 
minima are exhibited in the temper- 
ature variation curves of film forma- 
tion rate. The surface structure of 
the metal, the orientation of the un- 
derlying metal crystals, the structure 
of the reaction products, and the 
magnetic state of the metal are 
found to affect the rate of film 
growth anomalously. The various 
theories of film growth are critically 
discussed on the basis of these exper- 
imental facts and the inadequacies of 
each theory are pointed out. 


The Rate of Oxidation of Copper 
at Room Temperature 


By Addison H. White and 
Lester H. Germer 


LECTRON diffraction was used to 

measure the rate of the reaction 
between copper and pure dry oxygen 
at room temperature and 20 mm. 
pressure. The experimental technic 
is described in detail. The empirical 
rate of reaction is found to be in- 
versely proportional to (t + c) for 
the time t greater than two minutes; 
the constant c is experimentally in- 
distinguishable from zero but must 
be finite. It is estimated that the lo- 
cal thickness, x, in Angstrom units 
of the oxide film increases according 
to the equation: x 4 + 6.5 log,, t 
where it is measured in minutes and 
is greater than 2 min. A limiting 
film of thickness of about 50 A is 
predicted by this equation. 
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Studies on Overvoltage, XI. 
Some Unusual Overvoltage 
Phenomena 
By A. L. Ferguson and H. Bandes 


HIS is the first report on a series 

of researches in which an inten- 
sive study is to be made of factors 
related to overvoltage, so as to get a 
better insight into the mechanism of 
electrode potential and overvoltage. 
A list of questions concerning elec- 
trode potentials and overvoltage is 
given; also a list of possible stages 
in the process of ion discharge. 
Equipment is briefly described for ob- 
taining the oscillograms shown of 
rapid changes in electrode potentials. 
Peculiar maxima in the IR and cath- 
ode curves are discussed; the oscillo- 
grams presented show the influence 
of previous charge, current densities, 
and time of charge on these maxima. 
Agitation of electrolyte affects 
charge and discharge potentials. The 
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results obtained can be explained if 
it is assumed that the back potential 
is due to the liberation through dis- 
charge at the electrode, even at the 
lowest applied potentials, of a suffi- 
cient amount of active material to 
set up a back potential equal to the 
applied potential, and that a part, at 
least, of the continuous current is re- 
quired to replace that portion of the 
active material continually lost by 
diffusion or otherwise. 


Studies on Overvoltage, XII. ° 
Long Time Charge and Decay 
Phenomena 


By A. L. Ferguson and H. Bandes 


HIS paper presents additional 
material, obtained with practical- 
ly the same equipment as described 
in Part XI, and deals largely with 
long time charge and decay curves 
for anode, cathode, and total cell po- 
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tentials when cells are polarized to 
different current densities. The 
curves show that the charge and dis- 
charge processes are complex in na- 
ture, yet fairly reproducible. The 
fundamental nature of the processes 
appears distinctly different for anode 
and cathode, yet for each electrode 
the variation with current density is 
not pronounced. A fairly consistent 
qualitative effect due to agitation of 
the solution is observed. Much of the 
material presented supports the con- 
tention stated in previous papers that 
cathode overvoltage is due to more 
than one factor and that the same 
explanation cannot apply to both 
anode and cathode; also, that the 
most important point is the dis- 
charge of ions at the electrodes even 
at the lowest applied potentials. 
Breaks are observed in both charge 
and discharge curves at approxi- 
mately 1.23 v. and 1.58 v., which are 
respectively the theoretical potential 
of the oxygen-hydrogen cell and the 
observed decomposition potential of 
water. 


Some Corrosion Characteristics of 


High Purity Magnesium Alloy 
By R. E. McNulty and J. D. Hanawalt 


HE corrosion behavior of high 

purity magnesium alloys has been 
followed by means of the hydrogen 
evolution method. These data, com- 
bined with anodic and cathodic po- 
larization curves, suggest an electro- 
chemical mechanism for the process. 
Although trace impurities are still 
effective in the steady state, the en- 
croachment of the anodic film over 
the cathodic particles causes a high 
“pore resistance” which tends to 
stifle the reaction. The character- 
istics of the hydrogen’ evolution 
curves are thus explained. 
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Thin Oxide Films on Iron 
By E. A. Gulbransen 


VACUUM microbalance technic 

for the study of chemical reac- 
tions occurring on metallic surfaces 
is described. Preliminary curves are 
presented for the oxidation of pure 
electrolytic iron from 25 deg. C. to 
400 deg. C. and at various pressures 
of oxygen. Attempts are made to cor- 
relate the data with the various 
mechanisms proposed for oxidation 
reactions. A suggestion is made that 
the over-all rate may be thought of 
as a sum of three individual rates. 
These are: (1) a rapid initial rate; 
(2) an intermediate reaction which 
involves the logarithm of the differ- 
ence between an extrapolated para- 
bolic law and the experimental value 
as a function of time; and (3) a 
parabolic law which is found to hold 
above a certain temperature and film 
thickness. 


Electrolytic Behavior of Ferrous 
and Non-Ferrous Metals in Soil- 
Corrosion Circuits 
By I. A. Denison 


EASUREMENTS have been made 

on the behavior of a variety 
of metals exposed to corrosion in 
soils having widely different chemical 
and physical properties. The metals 
studied were low-carbon steel, two 
varieties of stainless steel, copper, 
low - copper brass, zinc and lead. A 
specially designed corrosion cell, pre- 
viously used in studying the corro- 
sion of steel, was employed. The cur- 
rent required to bring the electrodes 
of the corrosion cell to the same po- 
tential was selected as the measure 
of the corrosion of steel and zinc, and 
of other metals in certain environ- 
ments. For all other materials and 
environments in which the corrosion 
cell did not develop a definite polar- 
ity, the minimum current required to 
protect the cathode of the cell from 
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corrosion was taken as equal to the 
corrosion current. The rates of cor- 
rosion in the laboratory are com- 
pared with the results of long-time 
field tests. The electrode at which the 
rate of corrosion is controlled is in- 
dicated for the different materials 
and environments. 


Corrosion of Binary Alloys 
By Ralph Landau and Carl S. Oldach 


ORROSION and potential studies 

under controlled conditions are 
reported for the binary systems 
Fe-Ni, Fe-Co, Fe-Mn, Ni-Cu, Ni-Co, 
Ni-Mn, Ni-Ta. Data from the litera- 
ture on these and other binary solid 
solution alloys have been collected 
and critically examined. The passiv- 
ity of these alloys is discussed in re- 
lation to the influence of the corrod- 
ing medium, the nature of the pure 
metals, and so forth, and the practi- 
cal importance of passivity limits is 
noted. Passive metals in alloys are 
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contrasted with noble metals. Regu- 
larities with respect to position in 
the periodic table, and minima in the 
corrosion-composition curves are ob- 
served, both of which are of possible 
practical importance. 


Theory of Oxidation and Tarnish- 
ing of Metals, I. 
The Linear, Parabolic and 
Logarithmic Laws 


By H. A. Miley 


HEORETICAL considerations are 

given to the discovery, some 20 
years ago, of the three laws govern- 
ing the corrosion of some common 
metals, the development of their 
equations, and the constants in the 
equations. The logarithmic law was 
really discovered in 1922, a year be- 
fore the discovery of the linear and 
parabolic laws, but it was not until 
after its rediscovery in 1939 that ex- 
planations became available for an- 
increasing number of discrepancies. 
An electrochemical interpretation of 
the ionic theory provides a basis for 
developing the equations of these 
laws. The diffusion theory had never 
provided an adequate explanation of 
the parabolic law. The ionic theory 
postulates the movement of cations 
and electrons outwards and of anions 
inwards across the growing film, and 
the electrochemical interpretation of 
this theory makes it theoretically 


possible for a continuous film to obey 
two or more of these laws by turns, 
The growing film may be compared 
with a current-producing cell, the re- 
quirements for changing from a par- 
abolic growth rate to a logarithmic 
rate being provided by polarization. 
The critical film thickness, beyond 
which polarization may be expected, 
is influenced by all of the factors that 
affect the perviousness of the film. The 
linear law may be obeyed sometimes 
when the resistance of the film is 
small enough to permit the mechan- 
ics of the film building process to 
control the rate of growth. Some re- 
sults from the literature are discussed 
in the light of this electrical theory. 


Anodic and Surface Conversion 
Coatings on Metals 
By Junius D. Edwards 


HE widespread application of ano- 

dic and surface conversion coat- 
ings on metals is demonstrated by 
this discussion of protective coatings 
on aluminum, magnesium, zinc and 
iron. Aluminum is unique in many 
ways, in its chemical and electro- 
chemical behavior, and the anodic 
treatment of aluminum has reached 
an advanced stage of development. A 
detailed study of the chemical and 
electrochemical coating of aluminum 
is, therefore, helpful in connection 
with other metals. Not only for the 
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role they play alone but for the part 
they play in promoting paint protec- 
tion and adhesion, are these surface 
coatings proving indispensable to the 
user of metals. 


“How One Company Tackles the War 
production Problem.’’ This is an actual 
case history of how Lyon Metal Prod- 
ucts, Inc., 3093 Clark Street, Aurora, 
Ill., faced with the loss of more than 
half of its business, planned and exe- 
cuted a plan to obtain prime contracts 
and sub-contracts in order to keep the 
business going. The manufacturer in- 
volved in this case study was prevailed 
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upon by manufacturing friends to pub- 
lish this story as a guide which would 
be helpful to other manufacturers. 

The book is a step by step treatment 
of how this company set about to re- 
gain lost production—replacing former 
peace time products with war products. 
Most interesting is the completeness of 
their campaign in going after sub-con- 
tracts; the job within their own organ- 
ization to co-ordinate all divisions of 
the business to expedite this work. 

The fourth and final step in this 
book, ‘‘Co-ordinated Action,’’ is packed 


with suggestions for every manufac- 
turer, large or small. It deals particu- 
larly with the company’s own War 
Production Board—a committee that 
meets every day to co-ordinate all divi- 
sions of the business on this one all- 
important problem of identifying the 
company with the war picture. The op- 
eration of this war committee is out- 
lined in detail. 

A copy of this book may be obtained 
free by writing to the company on 
your business stationery. 





American “Dustube’”’ Dust Collector 
Catalog. <A 58-page, completely revised 
catalog describing American ‘‘Dustube’’ 
Dust Collectors, both knock-down and 
assembled types, has been published by 
American Foundry Equipment Co., 555 
S. Byrkit St., Mishawaka, Ind. The 
catalog is spiral bound and of standard 
8% by 11 in. size for convenience in 
filing as a reference manual. 

Prepared as a handy manual to serve 
plant engineers and officials in the se- 
lection of proper control equipment for 
specific dust problems, it provides full 
information and photographs of the 
models available with operating data, 
construction features and basic speci- 
fications of these high efficiency cloth 
bag type collectors. 

A complete engineering manual sec- 
tion is included which gives practical 
essential data for efficient operation of 
a dust control system, technical layouts 
and engineering tables and charts espe- 
cially useful in planning applications of 
dust control units. 

Copy free upon request. 
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Hammond 600” Dri-N-Wet 
Abrasive Belt Surfacer 


The illustration shows ‘‘600’’ Dri-N- 
Wet Abrasive Belt Surfacer for grind- 
ing, polishing, and surfacing operations 
which has been placed on the market 
by Hammond Machinery Builders, Inc., 
1615 Douglas Ave., Kalamazoo, Mich. 
According to the manufacturer, the ma- 
chine can be adjusted from a vertical 
to horizontal position while in opera- 





Hammond ‘'600’’ Dri-N-Wet Abrasive Belt 
Surfacer 
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tion. The belt tension and tracking 
device can likewise be adjusted while 
the machine is operating, the adjust- 
ments being quickly made by two con- 
veniently located handles. The work 
table can also be adjusted to any de- 
sired working angle. 

The machine is totally enclosed for 
safety and is arranged for use with an 
individual dust collector or for connec- 
tion to an exhaust system. The abra- 
sive belt pulleys are made of cast iron 
and are dynamically balanced. The 
pulleys run on dustproof ball bearings 
and are properly lubricated. The va- 
cuum drive pulley is said to eliminate 
belt slippage. 

The Hammond ‘600’ Dri-WN - Wet 
Abrasive Belt Surfacer is available in 
both floor and bench models. The floor 
model (illustrated) is equipped with 
tank and pump unit. It can also be 
equipped for water main connection 
only. The bench model is arranged for 
water main connection only. Both 
models are equipped with damper for 
spray control and two nozzles for uni- 
form spraying. Should dry operation 
be desired at any time on either ma- 
chine, the water can be merely turned 
off, the drain connection removed and 
air exhaust system attached at this 
point. 





Halogen Tin Process 


Both tin and electric power will be 
conserved by an electrolytic process for 
plating strip steel with tin announced 
recently by the Electroplating Division 
of E. I. du Pont de Nemours & Com- 
pany, Wilmington, Del. Known as the 
Halogen Tin Process, this process em- 


May, 1942 

















ng 
ile 
3t- 
n- 
rk 
le- 


or 
un 
c- 
a- 
yn 
1e 


a- 
te 


or 


i 


e 


i] 


r 


7 


r 


Sl cell oe a ee 











ploys a neutral solution which is said to 
eliminate sludging and the consequent 
waste of tin common to many electro- 
tinning methods, 

Strip steel for containers can be tin- 
plated twice as fast with less electric 
power by this process as by the ‘‘alka- 
line’ electrotinning method, it was 
stated, thereby reducing substantially 
labor and power costs. A development 
of the Du Pont laboratories, this proc- 
ess already is being experimented with 
in several plants where stock for tin 
cans is made, A thinner, more uniform 
coat of tin is said to be applied to strip 
steel electrolytically than by the conven- 
tional ‘thot dip’’ method, resulting in 
savings of from 40 to 65 per cent of the 
tin used. 

A larger percentage of tin cans 
henceforth will be plated by electrolytic 
processes because the War Production 
Board has limited drastically the 
amount of tin for containers, and thin 
coatings of the metal will be necessary. 
The WPB’s order followed Japanese 
conquest of most of the far eastern tin 
mines. 

Tin deposited by the Halogen process, 
it was said, can be heated without dis- 
coloration either when tin-plate is 
heated to obtain the bright finish re- 
quired by some can manufacturers or 
when treated during the process of ap- 
plying lacquers or enamels. 


Taber Abraser Vacuum Pickup 


The Taber Instrument Corporation, 
North Tonawanda, N. Y., has an- 
nounced its improved Abraser Vacuum 
Pickup, Model HV-42, an accessory to 
the Taber Abraser standard method for 
measuring resistance to abrasion of 
surface finishes. 

The primary function of the Vacuum 
Pickup is to prevent accumulation of 
abradings from interfering with the 





Taber Abraser Vacuum Pickup 


normal wear action of the Calibrase 
wheels, Its principal application is for 
the removal of abradings that may be- 
come imbedded in the weave of textile 
fabrics, also the fine powder from cer- 
tain types of organic coatings that tend 
to cling to and build up on the face of 
the Calibrase wheels. 


The Taber Vacuum Pickup is of tub- 
ular design for standing on the table 
alongside the abraser and has a nozzle 
rotatively mounted on the suction end 
of the housing so as to swing in and 
out of position relative to the specimen 
holder, The nozzle holder can also be 
adjusted vertically to the proper height 
above the speciment by turning the 
knurled collar located on the steam. 
The contaminated air is drawn through 





/ 


>the nozzle and connecting tube into the 
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on PACKER-MATIC 


Today’s Efficient Method of Volume Finishing 


THE PACKER MACHINE CO. © MERIDEN, CONN., U. S. A. 
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high speed centrifugal pump, then 
through a _ special filter bag which 
passes only clean air back into the 
room, The bag can be quickly and 
conveniently removed for emptying by 
unsnapping the two catches holding the 
exhaust and to the main unit permit- 
ting the cloth receptacle to be lifted 
out for cleaning. 

The motor is the high speed univer- 
sal type designed for operation on any 
electrical circuit of 110 to 120 volts. The 
toggle switch for starting and stopping 
the motor is conveniently located at one 
end of the lifting handle. 





Haskins Flexible Shaft Machines 
Type HS-7 
R. G. Haskins Co., 619 S. California 


Ave., Chicago, Ill., announces that its 
heavy duty truck-mounted flexible shaft 





Made from the highest quality 
selected ores obtainable in this 
country and in the same careful 
and thorough manner as imported 
emeries. 

These rough-surfaced, solid- 
shaped grains hold unusually well 
in the glue. 


Write for full details. 


HAMILTON 


Emery & Corundum Co. 
CHESTER ° MASS. 








Haskins Flexible Shaft Machine Type HS-7 


machines Type HS-7 are now being sup- 
plied complete with semi-pneumatic rub- 
ber tires on the truck wheels, as shown 
in the accompanying illustration. A 
bulletin giving further information is 
available upon request. 


Stikum 


A patented adhesive of tremendous 
bonding strength, for use on polishing 
wheels, to be known as ‘‘Stikum’’ has 
been placed on the market by W. H. 
Long Company, 70 W. Hubbard S&t., 
Chicago, Ill. This material is said to 
have exceptional penetration qualities 
and remains flexible after application. 
It is also said to dry quickly and firm- 





" erie resists friction heat, burn- 
outs, chunking, and cut-downs. The 
extra firm grip provided by means of 
Stikum is said to hold the abrasive 
grains in such a manner as to provide 
“cutting teeth.’’ Stikum is available 
ready for use and requires no prepara- 
tion. 


Lyon Workbench-Cabinet 


Finished in durable Lyon Green baked 
enamel, a handy workbench-cabinet has 
been placed on the market by Lyon 





KEYSTONE EMERY MILLS 





For a real good polishing job use 


KEYSTONE EMERY 


TURKISH — NAXOS — AMERICAN 
Write for Sample 


4316 Paul St., Phila., Pa. 
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Lyon Workbench-Cabinet 


Metal Products, Inc., 3074 Clark St., 
Aurora, Ill, The 12 square feet of en- 
closed storage area of the unit are pro- 
tected by full swinging triple latch doors 
equipped with padlock hasp or built-in 
flat key lock. The center shelf is ad- 
justable on 14-inch centers. 

The heavy gauge working surface of 
the cabinet is said to be ideal for small 
vises and grinders, 


Hilo Camouflage Colors 


With today’s emphasis on Defense, 
the protection of factories working on 
war materials, power plants, hospitals, 
and many building structures necessary 
to the public welfare, assumes vital 
proportions, Interest, therefore, centers 
on how such structures may be dis- 
guised so that from the air they appear 
to blend in the landscape. 

Camouflage or protective concealment 
becomes at once a foremost and neces- 
sary part of our War Activity. Black- 
out of light, perhaps more appropriately 
called blackout, and blending with the 
surrounding terrain may be produced in 
a large measure by painting with ma- 
terials which give no mirror effects, 
blend with the natural surroundings, 
and above all photograph from the air 
with the same appearance as_ does 
nature’s coloring. 

The Hilo Varnish Corporation, 42-60 
Stewart Ave., Brooklyn, N. Y., has de- 
veloped camouflage colors to meet those 
needs called for in Army Specification 
1513. These colors are obtainable in the 


Hilo Camouflage Paints, which meet 
Army Specification 1515. These Hilo 
Camouflage Paints dry with no sheen 
and adhere well to the usual materials 
of construction — cement, concrete, 
brick, wood, steel, glass, copper, tin, 
aluminum, and so on. They may be ap- 
plied by spraying or brushing and they 
hide in one coat. 


They dry to a dead flat, non-reflect- 
ing surface. While these paints were 
developed primarily for Government 
use, they are available to all manufac- 
turers of war goods who may have a 
problem of protective concealment. 


The services of the Hilo organization 
are available for consultation without 
charge or obligation, This company has 
had 79 years of experience in develop- 
ing protective coatings. Some of its 
personnel and its technical staff are in 
the forefront of the industry on ad- 








Shell 
Cleaning 


Performance For Those 
Who Discriminate 


GUNK X-1 eve Maret 


in cold tank followed by hot water 


rinse. Leaves no film . . . prepares 
metal for perfect paint job . . . no 
rust. 

: CURRAN 
EFFECTIVE 

SAFE CORP. 

LOW-COST Mfg. Chemists 

* MALDEN e MASS. 











BETTER PLATING, LESS COST! 


“MGC” ELECTROPLATING EQUIPMENT 


Write for Interesting Details Tooay/ 


MOTOR GENERATOR CORP., HOBART SQ. 
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visory committees to various Govern- 
ment agencies. 

Many of Hilo standard products are 
in daily use on equipment of all kinds. 
The more specialized materials like Hilo 
Camouflage Paints are made with the 
same painstaking care as those stand- 
ard products which are so_ widely 
known, 





Direct Blackening Process for 
Copper and Copper Alloys 


The Enthone Co., 442 Elm St., New 
Haven, Conn., has recently announced 
the development of a new process called 
Ebonol ‘‘C’’ for simple, direct, low tem- 
perature, chemical blackening of copper 
and copper alloys. The process involves 
immersion in a solution of blackening 
salts operated near the boiling point or 
from 200 deg. to 212 deg. F., and the 
blackening is accomplished in from 2 to 
10 minutes, depending upon the alloy 
being blackened. 

The process is stated to be suitable 
for blackening copper, beryllium cop- 
per, bronze, phosphor bronze, and 
brasses with zinc contents of 35 per 
cent or less. High brasses are colored 
a pleasing chocolate brown. The coat- 
ing is essentially cupric oxide, and be- 


BLACK - MAGIC 


‘‘The One Bath Process”’ 


Our Government is in- 
dicating its approval 
of BLACK-MAGIC in its 
acceptance of this 
process as a final fin- 
ish for Small Arms, 
Machine Gun Parts, 
Quartermaster Depot 
items of equipment, 
Buttons, Buckles, 
Sight Parts, Tank 
Parts, Airplane Parts, 
Navy and Marine items. 
We guarantee the same, or deeper pene- 
tration, the same, or better rust proofing, 
and better color, than any two bath process 
and will prove it in your own tanks, or 
no pay. 

BLACK-MAGIC processes for Iron, Copper, 

and Zinc Die Castings. 
WITCH-DIP, a special wax base rust proof- 
ing dip. 
Write for portfolio of complete information 
on process and equipment. 


The Mitchell - Bradford Chemical Co. 


BRIDGEPORT, CONN. PHONE 7-13990 
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Bronze Faucet Blackened by Means of Ebonol 
“C" Process 


ing integral with the base metal, it 
cannot chip or flake. In addition to 
being jet black, the coating is hard 
enough to be buffed and does not have 
to be lacquered to prevent wear, as is 
the case with copper sulfide type fin- 
ishes. 

The company believes that the finish 
should be of considerable importance in 
the production of War Goods, such as 
optical equipment, airplane _instru- 
ments, detectors, as well as for essen- 
tial civilian use. It is suitable for parts 
that must withstand close dimensional 
tolerances, that will be handled to a 
large extent, for parts that must be de- 
formed without the coating flake, and 
wherever a jet black coating is re- 
quired. According to the manufacturer, 
an unusual feature is that the finish 
can be heated to almost dull red heat 
without flaking, and continuous expo- 
sure to temperatures as high as 700 
deg. F. will not harm the finish. 

Non-copper alloys capable of being 
copper plated can be readily blackened 
by first copper plating and then black- 
ening the copper. Inasmuch as no 
electric current is involved in the 
blackening process, small parts can be 
blackened in baskets or in horizontal 
or oblique barrels, and large parts, of 
course, are blackened on racks or 
hooks, or stacked in baskets. The work 
is prepared for blackening by simple 
cleaning or bright dipping, and the so- 
lution can be contained in an ordinary 
steel tank heated with closed steam 
coils. 
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*“Chempruf”’ 


A protective coating which is said to 
pe immune to acids and alkalies of any 
concentration and at any working tem- 
peratures, to be known as ‘‘Chempruf”’ 
has been placed on the market by Pro- 
tective Coatings, Inc., 10391 Northlawn, 
Detroit, Mich. ‘‘Chempruf’’ is said to 
serve as a successful coating or lining 
for plating and acid tanks, fume ducts, 
storage and processing tanks, including 
ceramics that must _ be protected 
against destructive reagents. It can be 
used as a pipe lining and for other ap- 
plications where protection of contain- 
ers or their contents is desired. 

Chempruf comes in two types, ‘‘A’”’ 
and “B.” Type ‘A’? is a _ brush-on 
heavy liquid that can be applied by any 
workman. Type “B”’ is a plastic that 
hardens to withstand heavy-duty serv- 
ice and is applied only by the firm’s 
own experts in their plant or on loca- 
tion. 

An average of four coats of Chemp- 
ruf ‘‘A’”’ is sufficient where mechanical 
abuse is not present. More coats may 
be applied, as determined by the serv- 
ice, as in pressure tanks. Chempruf 
“B” may be of any thickness from % 
in, as demanded by service require- 
ments and liability to mechanical 
abuse, to which it offers high resist- 
ance. Chempruf will not resist mineral 
solvents, in which respect it is no bet- 
ter than natural rubber, but its resist- 
ance to acids and alkalies is said to be 
exceptionally high. 


Hard Rubber Parts Made From 
Ameripol 


Development by its research labora- 
tories of a type of hard rubber made 
from Ameripol, the synthetic rubber 
which its chemists created, has been 
announced by The B. F. Goodrich Com- 








Molded and extruded types of hard rubber 
made from the synthetic rubber known 
as Ameripol 


pany, Akron, Ohio. 

According to a report recently issued, 
the new synthetic hard rubber will 
stand temperatures 100 deg. F. higher 
before softening than the best hard 
rubber made from natural crude. 

B. F. Goodrich sales engineers point 
out that the new development will ex- 
tend the field of hard rubber, since it 
overcomes many of the _ limitations 
which has restricted the service of this 
type of rubber under extremely severe 
conditions. 





Lima Magnetic Polishing Lathe 


A magnetic polishing lathe for use in 
handling small steel parts has been de- 
veloped by The Lima Electric Motor 
Co., Lima, Ohio. The unit is designed 
to handle steel parts from 2 to 5 inches 
in diameter, and the faceplate of the 
magnetic chuck is interchangeable to 
accommodate different sizes and shapes 
of parts. The magnetic chuck is 















TANK LININGS IN A HURRY! 


PLAST-O-LINE -- easily applied PLASTIC 


We will furnish PLAST-O-LINE lining material or PLAST-O- 
LINE lined tanks complete, for 
PICKLING @ PLATING @ METAL TREATMENT BATHS 


HEIL and COMPANY 


12903 ELMWOOD AVE. 


Send us your inquiries. 


CLEVELAND, OHIO 
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Lima Magnetic Polishing Lathe 


mounted on motor shaft and has a self- 
contained d.c, supply. 

The Lima Magnetic Polishing Lathe 
is available in motor speeds from 600 to 
3,600 r.p.m., with both single and two- 
speed motors to provide wide speed se- 
lection, 





**Glasshield”’ 


To prevent injury caused by flying 
pieces of glass broken by vibration dur- 
ing bombing raids, a transparent pro- 
tective coating for windows has been 
developed by Maas & Waldstein Com- 
pany, 438 Riverside Ave., Newark, New 
Jersey. 

Window glass or plate glass treated 
with this new coating, which is known 
as ‘‘Glasshield,’’ is in effect turned into 
safety glass. A coated pane may break 





POLISHING 
GRINDING 
WHEELS 


Made of 
WOOL — COTTON 
LEATHER — CANVAS 
EFFICIENT e LOW COST e PROMPT DELIVERY 


ARROW DURA WHEEL, INC. 
29-26 40th Road Long Island City 








as the result of vibration but it does 
not shatter, according to the manufac. 
turer. It is also stated that the coating 
does not interfere with vision or light 
transmission through the glass. 

Two coats of Glasshield on the inside 
surface of a windowpane Gre effective 
but, for maximum protection, the out- 
side surface should be similarly treated, 
the manufacturer states. The coating 
is applied with a brush, allowing an 
hour for the first coat to dry before the 
second one is added. When no longer 
wanted, the coatings can be removed 
with a razor blade. 





Sterling Varnish S-110 


The Sterling Varnish Company, 168 
Ohio River Blvd., Haysville, Pa., has 
recently developed a new insulating 
varnish, designated as S-110 for appli- 
cation to electrical apparatus that must 
operate at abnormally high tempera- 
tures. Tests have indicated that S-110 
will stand operating temperatures at 
250 deg. C. or higher. 

When baked at 175 to 200 deg. C. it 
dries all the way through the deepest 
winding and does not resoften when ex- 
posed to high operating temperatures, 
according to the manufacturer. The 
dried film is said to be mechanically 
strong, exceptionally adhesive and flex- 
ible, and retains these characteristics 
under adverse heat conditions. 

The experience of one motor manu- 
facturer confirms the unusual operating 
efficiency of Sterling S-110 insulating 
varnish at abnormally high tempera- 
tures, A machine had been wound with 
glass covered wire and insulated with 
glass and mica, after which it was 
treated with two coats of S-110. The 
machine was then run to destruction. 
Upon investigation, the insulation var- 
nish was found to be in excellent con- 
dition and the stator showed no signs 
whatever of breakdown even though 





PAINT WILL BE TIGHT 
WHERE 


SOL-KLEAN 


Rust and Grease Remover 
Is Used. 
INDUSTRIAL CHEMICAL PRODUCTS CO. 


DETROIT 


Ft. Wayne Milwaukee 
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Sterling Insulating Varnish S-110 being 
applied to repaired motors 


the rotor bars had loosened due to the 
brazing having melted away. The braz- 
ing material in question melts at 700 to 
800 deg. C. The insulation test on the 
stator was perfect and when a new 
rotor was put into the machine, and 
fresh grease in the bearings, the motor 
started up without any trouble what- 
soever, 





*Lin-Tite” Liquid Plastic Coating 

A liquid plastic coating to be known 
as ‘“Lin-Tite’’ has been placed on the 
market by Adolphe Hurst & Co., Inc., 
330 W. 42nd St., New York, N. Y. ‘‘Lin- 
Tite’ liquid plastic coating is said to 
be acid and alkali proof. It may be 
applied in the same manner as paint 
and following the evaporation of the 
solvent is said to provide an imper- 
meable, tough, dielectric membrane 
which adheres firmly to steel surfaces. 

Lin-Tite coating is recommended for 
use on metal plating tanks, acid storage 
tanks, tank cars, exhaust systems, and 
other places where corrosive action is a 
factor to be considered. The application 
of Lin-Tite consists of prime and top 
coating and while this procedure may 
vary in individual cases, a film is built 
up of several coats to provide adequate 
protection, 
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*“Bondizing” 

A chemical method for producing a 
protective coating on aluminum and 
aluminum alloys to be known as ‘‘Bond- 
izing’? has been placed on the market 
by Colonial Alloys Company, E. Somer- 
set, Trenton Ave. and Martha Sts., Phil- 
adelphia, Pa. The work to be treated is 
first degreased and pickled and then 
immersed into the ‘‘Bondizing’’ solution 
for a period of one-half to five minutes. 

The Bondizing coating consists of 
firmly bonded zinc which is said to. be 
protective to aluminum in the same 
manner as anodizing or aluminum ox- 
ide coating. The method of Bondizing 
differs from anodizing and other oxide 
coating in the following respects: No 
electrical equipment is required. The 
bath is alkaline, the zinc coating is an 
electrical conductor and since it is a 
dip, it will coat insides of tubes, crev- 
ices, and so on, and does not require 
throwing power to obtain the coating. 

Bondizing provides a receptive sur- 
face to zinc chromate, and paint, en- 
amel, or lacquer. The coating is metal- 
lic and can be used as a base for sol- 
dering or tinning. Large areas of work 
can be subjected to the Bondizing solu- 
tion and sizes are only limited by the 
size of the tank. 


Polishing...Buffing ' 






SEMI- 
AUTOMATIC 
and Lathe Combination Unit 


One of the many Acme Automatics 
designed to speed up production and 
reduce production costs. Send sam- 
ple for free production estimate. 


Loy E Manufacturing Lo. 


,1642 HOWARD ST.¢ DETROIT, MICH. 


DucdVetd OF AUTOMATIC POLISHING AND BUFFING MACHINES FOR OVER 25 rELRS 











PRODUCTS FINISHING 75 








Air-Raid Fighters’ Truck 


Recognizing the industrial need for a 
portable holding rack or factory type of 
truck where all the essential air-raid 
fighters’ equipment could be kept in one 





Palmer-Shile Air Raid Fighter Truck 


easy-to-get-to place, and when neces- 
sary could be rushed to any part of the 
plant, the Palmer-Shile Company, 7100 
W. Jefferson Ave., Detroit, Mich., de- 
signed and built such a truck. 

This truck, which measures 48 in. in 


G00 ROOMS with BATH and RADIO 













@ Ideal Location 
@ Unlimited Parking 
@ Radio in Every Room 
@ Refurnished & Redecorated £ 


PHILADELPHIAN 


DANIEL CRAWFORD, JR., Manager 
39th & Chestnut Streets * Philadelphia 
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length and is 24 in. wide, has spaces 
partitioned off for holding sand pails, 
water cans, fire extinguishers, axe, 
shovel, rake and other necessary equip- 
ment. It also has a strong metal box 
with hinged lid for holding asbestos 
gloves, smoked goggles, first-aid kit, 
and similar small supplies. 

When enemy bombs begin to fall, or 
the fire alarm is sounded, this truck 
with its four ball-bearing, rubber-tired 
wheels helps speed all your equipment 
and supplies to wherever needed. The 
truck is: all metal, welded construction 
throughout and painted a bright fire 
department red so that it may be easily 
seen and quickly located when needed. 





Breuer Tornado Air-Raid Siren 


To provide air-raid protection to em- 
ployees in industrial and power plants. 
office buildings, warehouses, mills and 
factories, the Breuer Electric Mfg. Co., 
5100 Ravenswood Ave., Chicago, IIl., 
has announced an entirely new type of 
air-raid siren specially designed for in- 
dustrial use. 

While civilian 
defense is plan- 
ning adequate 
alarm systems for 
the general public, 
industry is expect- 
ed to make its own 
preparations for 
“inside the plant.’’ 
Sirens on town 
halls, street cor- 
ners, and so forth, 
cannot be heard 
inside the busy 
plant to the ex- 
tent of putting 
everyone ‘‘on the 
alert’? instantly. It has been proved in 
extensive tests that no siren, no matter 
how loud or how large, will penetrate 
factory walls and partitions or from one 
floor to another, to give adequate pro- 
tection. The logical answer, therefore, 
is more sirens strategically placed in 
plants and offices in every department 
and on every floor. 

The Tornado Air-Raid Siren was de- 
signed with the requirements of indus- 
try in mind. There are two models, 
one of ‘which is for small departments, 
offices, laboratories, stock rooms, and 
so on, and a larger one for the manu- 
facturing areas which will definitely be 
heard above the usual din of machines 
at work. The Tornado Air-Raid Siren 
is equipped with Universal motors for 
either alternating or direct current. It 





Breuer Tornado 
Air-Raid Siren 
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operates from any ordinary light cur- 
rent, making it effective at any minute 
of the hour, day or night. It is 
equipped with base for either vertical 
or horizontal mounting. 





**Platelustre”’ 


A colored transparent finish for use 
on polished metal, which is unaffected 
by wartime restrictions, is being pro- 
duced by Maas & Waldstein Company, 
488 Riverside Ave., Newark, N. J., as a 
substitute for electroplating and bronze- 
powder finishes, 

This finish, which is marketed as 
“Platelustre,’’ consists of a concen- 
trated enamel of the desired color, 
added to a clear lacquer. According to 
the manufacturer, the application of 
Platelustre to polished metals makes 
them resemble copper, brass, bronze, 
color-treated aluminum and _ steel, or 
other metals. 

Platelustre may be applied by spray- 
ing or roller coating and it can be ob- 
tained for either air drying or baking. 
Flat stock finished with certain grades 
can be formed after baking. Two-color 
finishes can be obtained by ‘‘relieving’’ 
operations. The colors are fast to light 
indoor service, the manufacturer states. 


IN AT A DeWITT 
OPERATED HOTEL 


In Clevetand 
THE HOLLENDEN 
In Columbus 
THE NEIL HOUSE 
In Akron 
THE MAYFLOWER 


In Lancaster, O. 
THE LANCASTER 
In Corning, N. Y. 

THE BARON STEUBEN 
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DEGREASING UNIT FOR SALE 


Blakeslee Unit including storage tank 
and miscellaneous parts. 
Write for details. 


LAMKIN LEATHER COMPANY 


1714 N. Damen Ave. Chicago, Ill. 











NEW PRODUCTS WANTED 


Will consider developing now for post- 
war production —can be mechanical 
or consumers goods. Confidential. Re- 
sponsible, progressive machinery 
building and sales organization. 


Address P. O. Box No. 1034 
Short Hills @ New Jersey 

















FOR SALE 
Conveyor Type Continuous 


Degreasing Machine 
PRACTICALLY NEW 


Manufactured HS R. C. Mahon Co., Detroit 
—Hot Chemical bath followed by hot rinse, 
men hot air dry, overall width 5 ft. length 
Ls 

Capacity 1,000 metal units 2 sq. ft. each, 
flat, per hour. Maximum capacity flat units 
up to 36’° x 36’. Conveyor width 36’, 
length 32 ft. Powered by 3 motors total 5 
HP for bath, rinse and dryer section. Gas 
fired. For quick sale at big discount. 


MIRO-FLEX €O., INC. Wichita, Kans. 
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To obtain copies of the catalogs 
listed here, indicate on the coupon 
the number of the item in which you 


are interested and mail as directed. 























1. Incendiary Bomb Coating Units 


Semi-automatic airpainting units for 
coating interiors of incendiary bombs, 
20 mm., 37 mm., and 40 mm. shells are 
described in a bulletin designated as 
F2-42 now being issued by Paasche Air- 
brush Co., 1910 Diversey Pkwy., Chi- 
cago, Illinois. 


2. Apollo Metals for War Orders Only 


The Apollo Metal Works, 66th Pl. and 
S. Oak Park Ave., Chicago, Ill., is now 
issuing a data chart describing Apollo 
Metals which are said to speed produc- 
tion, conserve scarce materials, stand- 
ardize quality, reduce waste, and con- 
trol cost. 


3. Tamms Paint Catalog 
Tamms Silica Co., 228 N. La Salle St., 
Chicago, IIll., is now issuing a 24-page 
catalog describing and illustrating the 
paints and builders’ supplies manufac- 
tured by this company. 


4. Acid-Proof Pipe and Fittings 

The United States Stoneware Co., Ak- 
ron, Ohio, is now publishing a 12-page 
catalog complete with descriptions and 
photographs covering acid-proof piping. 
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5. Fidelity Metal Cleaning Compounds 
and Service 


The manner in which Fidelity metal 
cleaning compounds and service reduce 
production costs and improve the ap- 
pearance of many products is contained 
in a 30-page catalog now being issued 
by Fidelity Chemical Products Corp., 
430 Riverside Ave., Newark, N. J. 


6. Lin-Tite Plastic 


A modern method of tank lining and 
surface conservation provided by Lin- 
Tite Plastic is described in a 12-page 
catalog which is now being issued by 
Adolphe Hurst & Co., 330 W. 42nd St., 
New York City. 


7. New Facts About Infra-Red 


A revised brochure issued by the Ault & 
Wiborg Corporation, 75 Varick St., New 
York, N. Y., is now available to manu- 
facturers who want information on the 
use of infra-red to bake industrial fin- 
ishes, 


8. Metal Cleaning in War Time 


The Magnus Chemical Company, Inc., 
208 South Ave., Garwood, N. J., manu- 
facturer of industrial cleaning materi- 
als, emulsifying agents and _ metal 
working lubricants, is now issuing this 
new 50-page, illustrated handbook. 


9. Protex Non-Rust Oil 


A four-page folder now being issued by 
Wayne Chemical Products Co., Cope- 
land at M.C. R.R., Detroit, Mich., de- 
scribes Protex Non-Rust Oil, a coating 
which is said to provide protection for 
metal against rust damage. 
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10. Solving Metal Cleaning Problems 

A brief description of the methods used 
in solving industrial metal cleaning 
problems is contained in an illustrated 
leaflet issued by Detroit Rex Products 
Company, 13005 Hillview Ave., Detroit, 
Michigan. 


11. Brightboy for Polishing and Finishing 
An eight-page booklet describing Bright- 
boy; what it is, what it does, is now 
being issued by Brightboy Industrial 
Division, Weldon Roberts Rubber Co., 
351 Sixth Ave., Newark, New Jersey. 


12. Tools for Defense of America 

A 46-page catalog describing a complete 
line of electric tools for defense indus- 
tries is now being issued by Skilsaw, 
Inc., 4743 Winnemac Ave., Chicago, Ill. 


13. Polishing and Buffing Wheels 

The advance line of polishing and buff- 
ing wheels for the metal-finishing in- 
dustry is described in a 28-page illus- 
trated catalog now being issued by 
Advance Polishing Wheels, Inc., 844 W. 
49th Pl., Chicago, Illinois. 


14. Burring With the Lea Method 

An eight-page bulletin covering the Lea 
method of burring is now being distrib- 
uted by Lea Manufacturing Co., 22 
Cherry St., Waterbury, Connecticut. 


15. Heavy Duty Grinders and Buffers 

The complete line of Marschke Heavy 
Duty Grinders and Buffers manufactured 
by Vonnegut Moulder Corporation, 1845 
Madison Ave., Indianapolis, Ind., is il- 
lustrated and described in a 22-page cat- 
alog now being issued by the company. 


16. Industrial Washing Machines 

and Conveyors 
A folder telling how seven famous com- 
panies solved their product washing 
problems is now being issued by The 
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17. Black-Magic Products 

Five Black-Magic metal finishes are de- 
scribed in a catalog which is now being 
distributed by The Mitchell-Bradford 
Chemical Co., Seymour St., off Bruce 
Ave., Bridgeport, Connecticut. 


18. Anodizing Aluminum by the Chromic 
Acid Process 

The Mutual Chemical Co. of America, 

270 Madison Ave., New York, N. Y., is 

now issuing a 24-page catalog describ- 

ing the anodic treatment of aluminum. 


19. General Electric Immersion Heaters 
Bulletin GEA-3195 now being issued by 
General Electric Company, Schenectady, 
N. Y., tells how to heat electroplating 
baths with General Electric Immersion 
Heaters. 


20. Hammond Variable Speed Lathe 

A four-page folder illustrating and de- 
scribing a method by which speed 
changes of 1,500 to 3,000 r.p.m. can be 
obtained instantly on the Hammond 
VRO Polishing and Buffing Lathe is 
now being issued by Hammond Ma- 
chinery Builders, Inc., 1622 Douglas 
Ave., Kalamazoo, Michigan. 


21. Corrosion Resistant Chemical 
Equipment 

The Haveg Corporation, 34 Chapel St., 

Newark, Del., is now issuing an eight- 

page catalog completely describing its 

line of plastic chemical equipment. 


22. Du Pont Speed Brass 

The Electroplating Division of E. I. du 
Pont de Nemours & Company, Wilming- 
ton, Del., is now issuing a catalog on 
the rapid production of smooth, bright 
brass deposits. 
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